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RECENT EVIDENCE FOR AUTOCHTHONY OF 
AUSTRALIAN TROPICAL AND SUBTROPICAL 

RAINFOREST FLORISTIC ELEMENTS 

L. J. Webb', J. G. Tracey- & L. W. Jessup^ 
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Webb, L. JJ. Tracey. J. G.- & Jessup, L. H'.-* ('School of Australian Environmental 
Studies, Griffith University, Nathan. Queensland. Australia 4111: -CSIRO Division of 
Forest Research, Atherton, Queensland. Australia 4883: ^Queensland Herbarium, 
Indooroopilly. Queensland. .-Uistralia 4068) 1986. Recent evidence for authochihony of 
Au.stralian tropical and subtropical rainforest Jloristic elements. Telopea 2(6): 575-389 
— Studies in continental drift suggest that much of the Australian flora is of Gondwanic 
origin. The fossil record shows so-called ‘Indo-Malesian’ and 'Antarctic' elements of 
the Australian flora were present in southern Australia before a land bridge with South- 
East Asia was possible, and before .■\ustralia and Antarctica were separated. Today 
there is a remarkable concentration and variety of families of primitive angiosperms in 
the rainforests of north-eastern Australia: many taxa of which are of low vagility. A 
recent floristic classification of Australian rainforests revealed certain patterns of 
outliers and di.sjunct and relict species assemblages interpretable by past environmental 
sifting. The e.xistence of refugia of great antiquity is postulated under certain ecological 
conditions. The proportion of tree genera, often of low vagility. shared between 
homologous habitats in Australia and the Indo-Malesian region suggests common 
ancestry. Interspersion of rainforest and sclerophyll floras supports the theory that 
rainforest elements are authochthonous and archetypal, and sclerophylls largely 
derivative. This contrasts with traditional phytogeographic interpretations. The use of 
the terms 'Indo-Malesian' and 'Antarctic' to indicate sources of intrusive floral 
immigrants should accordingly be discontinued. Thus tropical or megatherm rainforest 
and monsoon forest floristic elements should be added to the subtropical (mesotherm) 
and temperate (microtherm) elements already recognized as remnants of the ancient 
Gondwanan flora that once covered Australia. 

INTRODUCTION 

The 120-year-old doctrine of the three elements of the Australian 
flora (Hooker 1860) is an important part of Australian botanical tradition, 
which was maintained until recently (see e.g. Burbidge 1960). It proposed 
that two rainforest (angiospermous) floras, the tropical Indo-Malayan and 
the tempeiate Antarctic, invaded Australia some time in the Tertiary. This 
was after an invasion (presumed from Asia) in the Cretaceous had supplied 
the ancestors of the 'Australian’ element characterized by xeromorphic 
and mainly endemic taxa. In the absence of evidence now furnished by the 
modern theory of plate tectonics for land continuities during earlier geological 
epochs, invasions were postulated via land bridges. The history of the 
'three-element invasion theory’ is succinctly reviewed by Barlow (1981). In 
addition to land bridges, long-distance transoceanic dispersal of diaspores has 
also been invoked. Its modem proponents include Thome (e.g. 1972) and 
Cariquist (1974, 1981). Objections to the land-bridge theory were raised by 
Herbert (e.g. 1967) who imagined the Australian rainforests as developed from 'a 
common palaeotropic stock’. Notably, 'the myth of long-distance dispersal’ was 
attacked by van Steenis (1962, 1979). 
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The classical phytogeographic picture, which still influences current 
interpretations of the origin of the tropical and subtropical rainforest floras, 
was therefore of an impoverished island continent substantially without 
rainforest angiosperms until the end of the Cretaceous. After that, Australia 
presumably received diaspores of tropical rainforest angiosperms by ‘sweep- 
stakes routes’ across oceans. Meanwhile, conifers and the ‘autochthonous’ 
xeromorphic (‘sclerophyll’) elements were thought to have dominated the 
continent. During the mid-Miocene (about 15 m.y. BP), sea gaps to the north 
were reduced and land contact with Sundaland would have facilitated invasions 
by tropical rainforest taxa (Raven & Axelrod 1974, van Steenis 1979). Modern 
plate tectonics theory provides a reasonable explanation for the arrival of 
temperate taxa from South America via Antarctica by overland migration, and 
dispersal across short water gaps until about 38 m.y. BP, i.e. well into the 
Oligocene. Dispersal of a more ‘warm temperate or even sub-tropical’ flora 
across the Indian Ocean may also have occurred (Raven 1979). 

The ancestors of the following ancient groups, some of which might be 
considered to be Australian autochthons because of the high degree of 
endemism, are supposed by Raven & Axelrod (1974) to have reached 
Australia in mid-Cretaceous time from Africa, where they consider the 
angiosperms originated: 

Annonales, Balanopales, Campanulales, Casuarinales, Commelinales, Comales, 
Ericales, Epacridaceae, Euphorbiales, Liliales, Myrtales, Pittosporales, 
Proteales, Rosales, Santalales, Theales. 

According to the fossil record, the earliest angiosperms occurred in 
Australia in the Albian (about 115 m.y. BP), which is about 12 m.y. after 
their appearance in Eurasia and West Gondwanaland (Africa and South 
America). We cannot, however, be sure whether this gap is real or not 
(Raven 1979). The climate is presumed to have been mild and humid, 
favouring the gradual accumulation in Australia of relict taxa of angio¬ 
sperms that had originated elsewhere (Raven pers. comm.). This reasoning 
would exclude polyphyletic or tropical origins of what are now regarded as 
primitive angiosperms. However, ‘secondary mesophytic lines’ of angio¬ 
sperms persisted in favourable niches, notably in north Queensland and 
New Caledonia (Raven & Axelrod 1974). As Takhtajan (1969) notes, the 
most primitive angiosperms survive today not on the tropical humid lowlands 
but on the adjacent cooler and equable uplands. 

The meagre fossil pollen records during the Cretaceous and early 
Tertiary for northern Australia and Papua New Guinea (e.g. Harris 1965; 
Hekel 1972; Khan 1974, 1976; Muller 1981) do not support the idea of in 
situ origin of early angiosperms on this part of the Australian plate. 
Lacking validation of their antiquity from the fossil record, the remarkable 
array of primitive angiosperms that survive today in the north Queensland 
rainforests (Webb & Tracey 1981a) has been interpreted as immigrant, and 
not autochthonous. 

Such an interpretation is reminiscent of the classical ‘invasion’ theories. 
While there has been considerable modification of the earlier doctrine (see e.g. 
Barlow 1981, Specht 1981a,b for references), it cannot yet be said that the 
origins and times of arrival of the rainforest floras, especially the tropical and 
subtropical ones, are properly understood. 
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This paper examines ecological evidence recently established for Australian 
rainforests (e.g. O’Neill 1980, Webb & Tracey 1981a, Webb et al. 1983) in an 
attempt to clarify some of the possibilities for autochthony of elements of the 
tropical and subtropical rainforest vegetation in Australia. 

Special attention is drawn to the following ecological factors that are 
considered relevant but generally overlooked: 

(1) The low vagility of many rainforest taxa, i.e. large size and very limited 
viability (perhaps less than 2 to 3 weeks) of certain diaspores, especially 
those in late stages of succession. 

(2) The almost complete lack of data about transport of diaspores over 
‘medium’ or ‘long’ distances (50-200 km and 200-500km respectively, accord¬ 
ing to van Steenis 1962, 1979). This involves strictures not only of size and 
viability of diaspores as in (1), but also bird migration pathways via habitats 
suitable for certain rainforest plants, seasonality, etc. 

(3) The critical importance of ecesis, irrespective of diaspore transport, i.e. 
availability on already vegetated land of favourable niches for seed germination 
and seedling establishment, leading to successful breeding populations. 
Dioecious species would be especially disadvantaged. 

(4) The erratic correlations between actual distribution of plants and their 
vagility (inferred from diaspore morphology). This is a corollary of (2) because 
of lack of direct observations, and a corollary of (3) because of the erratic 
distribution of sites to which particular taxa are adapted. 

(5) The obligate association of species of synusiae within rainforests that 
requires migration ‘in unison’ (cf. Webb & Tracey 1981a). For example, the 
arrival and potential establishment of diaspores have to be co-ordinated in space 
and time to allow for the following integrations: trees with different light 
requirements in different forest strata and at different stages of succession; 
epiphytes and lianes that require trees for support; ground-layer herbs that 
require a certain microclimate provided by the canopy; rhizosphere microflora 
dependent on higher plants, and vice versa; and so on. This obligate 
interdependence of life forms would have decreased the probability of recurrent 
migrations producing similar rainforest community types over extensive areas of 
heterogeneous sites remote from seed sources. 

(6) The abundance of disjunct but closely related rainforest community types 
throughout northern and eastern Australia, now separated by ecological barriers 
of different kinds, and often occupying several different environment types. 
These ‘community-floristic’ relationships have only been appreciated more 
precisely following a recent comprehensive floristic classification (Webb & 
Tracey 1981a, b; Webb et al. 1983). The extraordinary relict distributions of 
many ancient Australian taxa are better known, e.g. Livistona (Palmae) 
(Dransfield 1981). 

(7) The availability of presumably ancient and stable refugia of various kinds in 
Australia, which have conserved a network of isolated but related community 
types (Webb & Tracey 1981a). This interpretation follows that of‘vicariance 
biogeography' (Wiley 1980), which limits the possibilities and needs for de novo 
colonization by medium and long-distance dispersal (Carlquist 1981). 

(8) The floristic affinities at the generic level of ‘homologous’ rainforest 
communities in matched habitats in Australia and neighbouring continents and 
islands (for which there is now geophysical evidence for Cretaceous and early 
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Tertiary land continuity or approximation to permit joint inheritance of ancient 
floral stocks). 

(9) The segregation of the rainforest floras and the sclerophyll flora has been 
exaggerated, probably mainly because of traditional assumptions about the 
antiquity and dominance of the sclerophyll element, and the 'alien and invasive’ 
nature of the rainforests. Certain extant phylogenetic links (e.g. Proteaceae), 
composition and ecological relations of ecotonal communities and species 
interspersion on certain soils may well provide keys to evolution and 
co-adaptation of the different floras from the earliest times. 

(10) The separate identity — distinct from tropical monsoonal, tropical humid, 
and temperate (montane) types — of the subtropical rainforest element (Webb et 
al. 1983). It is characteristically associated with Araucaria in moist areas along 
the north-eastern Australian coast. In somewhat drier subcoastal areas it loses 
Araucaria, becomes dominated by Brachychilon spp. and intergrades with 
Acacia spp. Whereas it is well represented in the south, its scattered distribution 
in the north of Queensland may indicate relicts of a previously cool moist 
climate that favoured conifers and early angiosperms (Webb & Tracey 1981a). 
The subtropical rainforests may therefore be of great palaeoecological 
significance. 

COMMENTS ON THE PALAEOGEOGRAPHIC EVIDENCE 

Although, as van Steenis (1979) commented, we may accept the reality of 
the geophysical basis for plant geography in East Malesia, we may also doubt 
that it has 'reached an acceptable degree of stability’. A similar remark seems 
relevant to the Australian fossil record, which has many important gaps in time 
and space. 

Keast (1981) recently concluded that 'the biggest single problem of 
Australian plant biogeography surrounds the pathway by which not only the 
angiosperms but also the tropical and subtropical genera of rainforest plants 
reached Australia’. This echoes Raven’s (1979) reference to the 'fundamental 
dilemma concerning the route and method of dispersal of terrestrial organisms 
between the northern and southern hemispheres’ during late Cretaceous and 
Palaeogene time. 

The present paper is not concerned with degrees of speculation about such 
early mechanisms. It is nevertheless pertinent to select a few botanical 
conclusions from the fossil evidence, incomplete as it is. 

1. Barlow (1981) states that 'the temperate and subtropical rainforests of eastern 
Australia ... (are) the remnants ... of the ancient Gondwanan flora which 
covered the entire continent when it was still attached to Antarctica sixty 
million years ago. They are the surviving residue of the primitive stocks from 
which the bulk of the modern Australian flora has been derived’. However, 
Barlow made no reference to the status or history of the tropical monsoonal and 
tropical humid (mildly seasonal) rainforests of northern and north-eastern 
Australia (for discussion, see Webb et al. 1983). 

2. Specht (1981a) generalized that the Indo-Malayan flora (cf. Australian 
‘Indo-Malesian’ element) is only part of the broader Afro-Indo-Malayan- 
Australasian flora, and proposed an extensive subtropical-tropical Gondwanic 
flora, of which the Afro-Australasian and Indo-Malayan—Australasian are but 
persistent fragments. 
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Specht (1981b) is at variance with some authorities (e.g. Raven 1979, van 
Steenis 1979) about the biological importance of the contact of the Australian 
plate with the Sunda Arcs in the mid-Miocene — . Australasian taxa 
penetrated across Sundaland but not into south-east Asia. It is not known how 
many Sundaland taxa invaded the Australasian plate, though a few fern genera 
can be listed ... only a few, more mobile genera appear to have entered 
Australasia from the north’. Recent discussions in Whitmore (1981) indicate 
that migrations of certain taxa may be inferred from both directions, but that 
many enigmas remain in the absence of an adequate fossil record or an accepted 
view of evolutionary relationships within particular groups. 

3. Fossil pollen evidence assembled by Martin (1978, 1981, 1982) confirms that 
the first angiosperm to be reliably identified was Ilex in the mid-Cretaceous of 
south-eastern Australia. This taxon is now restricted to living plants in northern 
Australia and other tropical regions farther north. Other taxa, e.g. Nypa 
(Churchill 1973, Partridge 1976), now confined to the tropics, occur in the early 
Tertiary in southern Australia, and provide further evidence for the former 
distribution of tropical rainforest types throughout Australia. Thus taxa 
belonging to the so-called Mndo-Malesian’ element were present in Australia (as 
part of its Gondwanic quota?) before the proximity of Australia and Sundaland 
in the mid-Miocene. Moreover, from the early Miocene onwards, spreading 
aridity in Australia replaced much of the moist forests by woodlands, scrubs and 
grasslands, and witnessed the explosive evolution of the scleromorphic flora 
characterized by Eucalyptus and Acacia (Martin 1978, 1981; Galloway & Kemp 
1981) . Thus the immigration of Indo-Malesian elements during the mid- 
Miocene would not have been favoured except in moist warm habitats 
along the northern and eastern coasts. 

4. A physiognomic analysis of Eocene leaf floras of south-eastern Australia 
suggests that these deposits represent very diverse but more homogeneous 
rainforest types of the complex wet subtropical, and possibly simpler wet 
tropical formations now found from northern New South Wales northwards in 
Queensland (Christophel 1981). Because physiognomic analysis is based on 
exposed sun-leaves of the canopy (Webb 1959, 1968), the inclusion of leaves 
preserved as fossils from all forest layers, including shade-leaves of the 
understorey, would increase the proportion of larger leaves. This would tend to 
bias the classification of the forest site towards tropicality. However, the species 
diversity and high proportion of entire leaves found as fossils in the oligotrophic 
mudstones in the Eocene are characteristic only of modern tropical and 
subtropical wet types on strongly acid oligotrophic clays. Temperate types on 
the latter soils have relatively low species diversity and mostly toothed leaves. 

Another source of bias in preservation of plant remains is that some leaves 
(e.g. Quintinia), and some pollens (e.g. Lauraceae) do not preserve well. 
Moreover, the conditions of wet climates arc most favourable for preservation, 
so that the palaeobotanical record is largely that of the wetter climates (Martin 
1982) . 

ECOLOGICAL EVIDENCE 

Floristic classification and community disjuncts 

A comprehensive classification of the tree flora (species and genera) of 
Australian rainforest communities reveals patterns of overlap and disjunction of 
floristic elements that can be interpreted satisfactorily only by invoking climatic 
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and edaphic sifting of a much more widespread rainforest vegetation in the past 
(Webb etal. 1983). 

The numerous ‘extraneous floristic elements’ extending many hundreds of 
kilometres outside each core area represent fragmentary but still identifiable 
community-types. These disjuncts are presumably the result of past climatic 
changes that have left favourable environmental ‘islands’ for survival of a type 
that was once more widespread. They have certain ecological resemblances to 
refugia elsewhere, such as the ‘nunataks’ (isolated summits) of boreal regions, 
and the ‘kopjes’ (bouldery hills among savanna) of South Africa. In Australia, 
the term ‘fire shadows’ is often used to describe topographic situations where 
rainforest patches are protected from fire. Further evidence for the relict status 
of the disjunct communities is discussed by Webb et al. (1983). 

Relict disjunct communities versus migration of rainforest taxa ‘in unison' 

How is the ‘archipelago of relicts and refugia’ (Webb & Tracey 1981a) 
represented by Australian rainforest distribution to be interpreted? Although the 
classification was limited to taxa of trees, many more synusiae are involved in 
tropical and subtropical rainforest ecosystems. These synusiae are integrated and 
interdependent, and together form characteristic floristic associations and 
combinations of life forms. The abundant disjunctions preserve a species 
structure and configuration of life forms that group various widely scattered 
types together. The combination of different synusial types, although often 
skeletal, remains. We consider relict status to be a more likely explanation than 
attributing the wide distribution and synthesis of disjunct rainforest com¬ 
munities to long distance dispersal by chance. 

As for long-distance overland migration. Raven (1979) suggests that this 
was not possible, after approximately 125 m.y. BP, between Africa (where he 
supposes the angiosperms to have originated) and Australia via a warm 
temperate or subtropical route. Given the time scale available, and recognizing 
the low vagility of many rainforest taxa that survive today in the north-eastern 
and north-western Australian rainforests, the theoretical need for an ‘invasion’ 
of primitive angiosperms into Australia is debatable. As Raven (1979) notes, 
biota that include many parasites and other forms associated with plants 
scarcely could have been spread by long-distance dispersal. Similar reasoning 
applies to the improbability of long-distance dispersal of rainforest synusiae to 
transport particular ecosystems correlated with particular niches. 

For temperate regions close to glacial influences, Davis (1981) takes the 
extreme view that forest communities are chance combinations of species that 
are determined by different migration patterns during each interglacial ameliora¬ 
tion of Quaternary climate. However, in more favourable and more resource- 
stable environments at lower latitudes and on the time scale of the Tertiary, 
particular habitat and niche characteristics besides climate allow more 
consistent selection of successful species and species groups (cf. Southwood 
1977). This produces particular assemblages of species with greatly different 
migration rates and degrees of vagility. Such community-types can be identified 
m tropical and subtropical regions, as in Tables 1 and 2. As discussed above, 
such types generally have numerous outliers as the result of historical changes. 
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ANALYSIS OF SELECTED DISJUNCT COMMUNITIES 

The disjunctions and relictual nature of rainforest distribution in Australia 
revealed by the lloristic classification deserve further exploration, although 
definitive conclusions are not possible. Data for dispersal spectra of diaspores, 
endemism, and floristic ‘balance’ or ‘harmony’ (Daubenmire 1978) may be 
suggestive. These data were therefore compiled for sites selected from five 
different types of rainforests and monsoon forests in northern Australia in 
different ecofloristic provinces. The related sites within each type are often 
widely separated, and are listed in Table 1. The forest types are: 

(1) Semi-deciduous mesophyll and notophyll vine forests on red earth residuals 
and riverine strips in the moist monsoon zone (6 sites). 

(2) Deciduous vine thickets on limestone, granite or basalt rock outcrops in the 
dry monsoon zone (6 sites). 

(3) Semi-evergreen vine thickets on soils from basic volcanics in the dry 
subtropical subcoastal zone (6 sites). 

(4) Microphyll evergreen vine-fern forests on cloudy granitic highlands in the 
lower montane-cool subtropical zone of the wet tropics (5 sites). 

(5) Complex mesophyll vine forest on alluvium-colluvium in gorges in the very 
wet tropical lowland zone (6 sites). 

The structural typology follows Webb (1959, 1968, 1978), and the different 
forest types are described by Webb et al. (1983). 

Species vagility 

Dispersal classes follow definitions by van der Fiji (1972), and Kalkman 
(1979), with the addition of different size classses for endozoochores, and are 
given in Table 2 for tree species of the combined sites of the five different forest 
types of Table 1. 

The deduction of dispersal mechanism from diaspore morphology may, in 
the absence of direct observations, be fallacious (van der Fiji 1972). Moreover, 
‘means of dispersal’ is not at all synonymous with ‘effective dispersal’, i.e. 
permanent establishment of the plant, and it is often impossible to find a clear 
correlation between dispersal capacity and distribution patterns (van Balgooy 
1971, van Steenis 1979). 

The data are therefore presented with these reservations in mind, 
recognizing that effectiveness of rainforest seed dispersal is a much neglected 
field of inquiry in Australia and elsewhere. 

Thus certain assumptions must be made. If no other dispersal mechanism is 
apparent then all diaspores associated with fleshy fruits as well as mimetic and 
arilloid-bearing seeds are classified as endozoochorous. Where several dispersal 
mechanisms are involved (diplochory), only the mechanism likely to facilitate 
the greatest dispersal distance is considered. For example, species adapted for 
both hydrochory and endozoochory are listed as hydrochorous, and species 
adapted for both endozoochory and myrmecochory are listed as endo¬ 
zoochorous. 

Sizes of endozoochores are based on measurement of herbarium specimens 
and descriptions in floras and would in most cases be minimum sizes, given that 
drying usually results in shrinkage. For endozoochorous species the maximum 
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FABLE 1. ENDEiVllCITY OF TAXA RECORDED IN SELECTED COMMUNITY 
TYPES OF AUSTRALIAN TROPICAL AND SUBTROPICAL RAINFOREST PATCHES 

Forest types and sites Species Genera I'amilies 
Findemic 
species 

% 

Australian 
endemic 
genera % 

Papuauslralian- 
New Caledonian 

endemic 
genera % 

(1) Monsoon forests 255 158 58 45.8 4.4 3.2 
Starkie-Mt Webb. Qld 95 72 40 
Bamaga-Long Scrub. Qld 73 58 33 
Claudie River. Qld 123 99 46 
Rocky River, Qld 90 75 38 
Banjo Jungle, N.T. 57 51 31 
Home Hill, N.T. 46 39 26 

(2) Deciduous vine thickets on 
rock outcrops 105 70 36 54.2 4.3 4.2 
Chillagoe, Qld 33 27 22 
Coen, Qld 47 42 25 
Riversleigh. Qld 8 7 5 
Bowen, Qld 20 19 14 
Towercast, Qld 18 13 13 
Mt Trafalgar, Qld 18 14 12 

(3) Subtropical dry semi- 
evergreen vine thickets 90 65 30 77.7 15.3 6.1 

Carnarvon, Qld 34 31 19 
Narayen, Qld 30 28 17 
Lotus Creek, Qld 35 31 22 
Thangool Hill, Qld 17 14 12 
Gunnedah, N.S.W. 13 12 11 
Boonah. Qld 36 33 16 

(4) Cool wet cloudy highlands. 
n. Qld 128 85 39 87.5 16.4 18.8 

Mt Bartle Frere 27 24 17 
Mt Bellenden Ker 47 37 24 
Mt Finnigan 42 36 23 
Mt Hemmant 52 41 27 
Mt Spurgeon 44 40 22 

(5) Tropical lowland gorges. 
n. Qld 262 173 63 66.0 19.6 7.0 

Baileys Creek 80 60 31 
Mossman Gorge 70 55 28 
Macnamee Creek 95 73 43 
Gap Creek 88 70 35 
Harveys Creek 65 55 32 
Oliver Creek 75 58 33 

size of the diaspore that would be discarded by the animal (e.g. seed, stony 
endocarp of a drupe or pyrene) was measured. 

Many passive ballistochores have very small but otherwise unspecialized 
seeds that would frequently be subject to dispersal by wind, e.g. Quintinia, 
Argophyllum and Leptospennum. However, in this study only those species with 
diaspores possessing special structures such as wings or plumes or dust-like 
seeds are classed as anemochorous. 

In Table 2, the high percentages of endozoochorous seeds (73 to 87%) 
potentially dispersed by marsupials, rodents, bats and birds (including the 
Cassowary) for all the sites are correlated with the predominance of succulent 
fruits in most rainforest taxa, in contrast to many dry capsular fruits in 
sclerophyll vegetation. As noted by Webb & Tracey (1981a), speculation about 
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TABLE 2. DIASPORE DISPERSAL CLASSES OF SPECIES RPXORDED 
IN THE FIVE DIFFERENT HABITAT TYPES OF TABLE I 

Dispersal classes 
Monsoon 

zone 
forests 

Deeiduous 
vine 

thickets 
on rock 
outcrops 

Subtropical 
semi-ever¬ 
green vine 
thickets 

Cool wet 
cloudy 

highlands 

I'ropical 
lowland 
gorges 

Species Species Species Species Species 
No. % No. % No. % No. % No. % 

1. Anemochores (wind) 13 5.1 7 6.6 7 7.7 15 11.7 20 7.6 
2. Passive ballistochores 1 0.4 - - - - 7 5.5 4 1.5 

(shaken from capsules) 
3. Active ballistochores 12 4.7 6 5.7 7 7.7 4 3.1 9 3.4 

(explosive capsules) 
4. Barochores (fall to ground) 2 0.8 
5. Hydrochores (water) 4 1.6 - - - - — — 5 1.9 
6. Endozoochores: diaspores 

4mm 39 15.3 23 21.9 13 14.4 9 7.0 35 13.3 
7. 4-IOmm 86 33.8 46 43.8 46 51.1 33 25.8 75 28.6 
8. 10-20 mm 74 29.1 15 14.2 11 12.2 31 24.2 69 26.3 
9. 20-50 mm 23 9.0 7 6.6 6 6.6 19 14.8 29 11.0 

10. > 50mm — — - - - - 1 0.8 — — 

11, Epizoochores 1 0.4 - - - - — — 1 0.4 
12. Myrmccochores 
13. Unknown 1 0.4 1 0.9 - - 9 7.0 13 5.0 

total 254 105 90 128 262 

the relevance of the data for medium or long-distance dispersal by birds or bats 
cannot be conclusive in the absence of further detailed information. Provided 
that the seed is not too large, dispersal over short distances, say over a few 
kilometres, and even up to some tens of kilometres, may be reasonably 
anticipated. The recolonization of the savanna areas of the western Atherton 
Tableland, north Queensland, by rainforests over the last 8000-11000 years 
(Kershaw 1981) would have involved a maximum east-west distance of 20 to 40 
kilometres on undulating basaltic topography lacking refugia during the last dry 
glacial period. The seed dispersal spectra for remaining fragments of rainforest at 
the western edge of its extent before clearing, e.g. at Tolga, are similar to those 
in Table 2. As pointed out by Webb & Tracey (1981a), virtually all the tree 
species in these peripheral situations away from mcsic or fire-proof refugia are 
ecological ‘wides’, confirming they possess a certain vagility. 

Studies on the fruits and seeds of gallery forest species in Africa also 
indicate a predominance of endozoochory' and dispersal distances 'probably not 
exceeding a few kilometres’ (Wickens, 1979). The dispersal over wide ecological 
barriers of large seeds, say greater than 20 mm diameter, especially if they have 
poorly protected fleshy cotyledons (e.g. Idiospermum, Castanospermum), or if 
they are of restricted viability, remains arguable. 

Wind dispersal accounts for 5 to 12% of the species in Table 2, and would 
provide very limited vagility. Van der Fiji (1972) points out that much dispersal 
by wind is incidental, especially during storms. Martin (1982) suggests, but 
without explicit evidence, that the prevailing westerlies in Australia could 
transport 'small seeds’, and that tropical cyclones, which cause damage and 
disturbance to facilitate establishment of new plants, could also be effective. 

Coincidentally, those sites in Table 2 that have the highest percentage of 
anemochores and passive ballistochores are also the most exposed to persistent 
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Strong winds that cause streamlining of the forest canopy on summits and upper 
ridges (800-1600 m altitude) of the coastal mountains in north Queensland. 

A good example of the breakdown in correlations between distribution 
pattern and presumed degree of vagility is provided by ubiquitous species in the 
Indo-Malesian-Australian region. Over a score of species that occur in different 
stages of succession and not always in marginal rainforest sites can be listed 
throughout the region, e.g. Ahrus precaloriiis, Allophylus cohhe, Alstonia 
scholaris, Anthocephalus chinensis, Bombax ceiba, Carallia brachiata, Chionan- 
lliiis ramiflora, Cordia dichotoma, Dodonaea viscosa. Enlada phaseoloides. 
Ficus racemosa, Gyrocarpus americaniis, Leea indica, Macaranga lanarius, 
Mallolus philippensis, Media azedarach, Morinda citrifolia. Pongamia pinnata, 
Seciirinega melanthesoides, Terminalia catappa, Toona australis and Trema 
oriental is. 

These appear to be ‘good’ taxonomic species. Their methods of seed 
dispersal vary considerably and include presumably bird and wind distribution 
types. How is their vast distribution to be explained? Are they ‘super-nomads’ of 
actually great vagility, or stagnant bradytelic taxa from the earliest times? 

Endemism 

Analyses of the distribution of Australian rainforest genera by Webb & 
Tracey (1981a) and Specht (1981a), have shown that a substantial proportion is 
shared throughout the Indo-Malesian-Australasian region. This may be partly 
the result of common descent from a Gondwanan flora, as well as of 
interchanges possible in mid-Miocene times. The proportions of endemic 
species, genera and families on each site in the ecologically very dissimilar forest 
types listed in the previous section are shown in Table 1. 

The relatively low percentage (4%) of endemic genera in the tropical 
monsoon forest types (1) and (2) is notable, and indicates the strength of floristic 
affinities with similar raingreen forest types in the monsoon zones of the 
Indo-Malesian region. The classification of genera discussed previously also 
indicates the fioristic affinities of the rainforest cum monsoon forest types extant 
in north-western, northern and north-eastern Australia as far south as northern 
New South Wales. The wide distribution of the Australian monsoon forest 
genera, in contrast to that of species, implies links of greater antiquity of the 
raingreen forest floras. 

On the other hand, there is considerably greater endemism of genera in the 
other types. The subtropical raingreen forests (type 3) presumably have different 
origins from the tropical ones. 

The wet tropical highland and lowland rainforests (types 4 and 5) have 
relatively high percentages of endemic genera, suggesting long periods of 
isolation in Australia. 

Endemism of fauna also provides corroborative evidence in those habitats 
such as cloudy wet mountain tops, wet lowland gorges, gallery forests in drier 
regions, and fire-proof rocky outcrops that function as refugia (Webb & Tracey 
1981a). Some vertebrates exhibit relictual distribution in the north Queensland 
region and many insects that have a geological age equivalent to that of the 
angiosperms show disjunctions and distribution patterns of endemics that are 
evidently of comparable antiquity to the plants. Although collecting is 
incomplete because of inaccessibility of high mountain tops, there is accumu¬ 
lating evidence for whole suites of flightless carabid beetles, and other flightless 
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insects belonging to primitive taxa with disjunct Gondwanan distribution 
patterns. For example, insects have recently been discovered whose nearest 
relatives occur in South America (Sphaenognathus), New Zealand (Myers- 
lopiini), New Caledonia (Noluchus, Ignarnbia) and south Queensland 
(Kiimaressa, Lissaplerus, Peloridiidae) (Monteith 1980; Kikkawa, Monteith & 
Ingram 1981). Hence, like many of the plants, these flightless insects of very low 
vagility arc presumably ancient Gondwanan relicts, and not recent arrivals from 
the north or south. 

Balanced floras 

The tree species of the combined sites in the five different rainforest types 
already described were analyzed according to the proportions of different taxa 
(Table 3). If, as Daubenmire (1978) explains, there were equal probabilities of 
all taxonomic groups migrating to a particular site, there should be a random 
selection of species from among the floras of neighbouring source areas. Thus 
large families and genera would be represented roughly in proportion to their 
sizes. There are of course strictures for establishment that interfere with random 
selection, such as dioecy and variations in environmental sensitivity of colonists. 

TABLE 3. DIFFERENT RATIOS OF TAXA IN THE PATCHES OF AUSTRALIAN 
RAINFOREST FLORA OF TYPES IN TABLE I COMPARED WITH RATIOS IN AN 

INSULAR FLORA 

Floristic rcgion/association spccies:family species:genus generarfamily 

Monsoon forests 4.39 1.61 2.72 
Deciduous vine thickets on rock outcrops 2.91 1.50 1.94 
Subtropical semi-evergreen vine thickets 3.00 1.38 2.16 
Cool wet cloudy highlands 3.20 1.50 2.17 
Tropical lowland gorges 4.15 1.51 2.74 
Hawaiian Islands 17.80 6.80 2.61 

In isolated sites more recently available for colonization, such as oceanic 
islands (e.g. Hawaii), where many taxa available in neighbouring areas are found 
to be lacking, the floras are termed unbalanced or disharmonic. Particular 
habitats on land, which are separated by wide ecological barriers, and that have 
been isolated for long periods of time, tend to resemble insular habitats by 
developing disharmonic floras and many endemics (Daubenmire 1978, van 
Steenis 1979). The flora of the Hawaiian islands were therefore added to Table 3 
for comparison, using data from St John (1973). There is considerably less 
balance or accordance of the flora of the Hawaiian islands in relation to species 
per family and species per genus, but the balance for genera per family is much 
the same as the Australian sites. The disharmony of the indigenous Hawaiian 
flora at the species level may be attributed to adaptive radiations within 
particular groups, favoured by the relatively large area and diversity of habitats 
of the Hawaiian islands compared with the Australian sites. 

The similarity of balance of the two different floras at the genus level is 
presumably the result of at least two different factors. The old tree flora of the 
Australian rainforest fragments has been subject to wholesale species extinctions 
for very long periods of time, across a wide range of genera that are now 
typically monotypic or oligotypic. On the other hand, the relatively new insular 
flora of Hawaii has a restricted number of genera and families as the result of 
low and variable vagility of taxa, and the constraints of transoceanic 
long-distance dispersal. 
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CONCLUSIONS 

New definitions of degrees of autochthony of elements of the Australian 
flora hinge on discarding ‘Indo-Malesian’ and ‘Antarctic’ to describe the origins 
of the tropical and temperate rainforests respectively. Fresh botanical interpreta¬ 
tions are now supported by plate tectonics theory whereby the Australasian 
plate was part of Gondwanaland, and by microfossil and macrofossil evidence 
for tropical and subtropical rainforest taxa in southern Australia in late 
Cretaceous and early Tertiary times. The so-called ‘Indo-Malesian’ element 
could have been present in Australia before overland migration and short- 
distance dispersal of biota between Australia and northern tropical regions 
became possible during the Miocene. 

It is contended that the evidence for long-distance dispersal of many 
rainforest taxa is inconclusive. The synthesis of highly integrated and inter¬ 
dependent synusiae, particularly rainforest types that form characteristic 
patterns throughout the landscape, would have required synchronization of 
dispersal in space and time that is considered most improbable. 

The remarkable concentration and variety of taxa of cycads, conifers and 
primitive angiosperms, many of them apparently of low vagility, in north¬ 
eastern Australian rainforests suggest ancient evolutionary links of this region, as 
part of the Australasian plate in Gondwanan times during the Cretaceous, when 
angiosperms first appeared in the fossil record. 

The abundance of related disjunct rainforest communities revealed by 
recent floristic classification is interpreted as relictual and dependent on refugia 
that are relatively old, rather than as recently synthesized communities resulting 
from stray colonizers. 

There is a substantial proportion of tree genera, often apparently of 
restricted vagility, shared by Australasia and the Indo-Malesian region, 
especially when data from homologous habitats identified in the field are 
compared. These affinities would be explicable by early Joint inheritance of 
floras by Australasia and these countries. 

Cytotaxonomic studies and ecological interpretation of interspersion of the 
different floras provide further suggestive evidence for an ancient presence of the 
rainforests, and under certain edaphic and climatic conditions, for the derivation 
from them of scleromorphic vegetation types conventionally termed 
sclcrophylls. 

The contemporary view, based on inferences in the present paper and other 
biological evidence summarized by Keast (1981) and Barlow (1981) is of an 
Australian tropical and subtropical rainforest angiospermous vegetation that 
began to supplant the coniferous forests during the Cretaceous over the warmer 
and moister areas. There was co-evolution of cool temperate elements, and of 
sclcrophylls that later became dominant. The different rainforest vegetations — 
tropical monsoonal (raingreen), tropical evergreen, subtropical raingreen and 
evergreen, warm temperate (lower montane) and cool temperate (upper 
montane) evergreen — survive today as an ‘archipelago of relicts’ as the result of 
climatic and edaphic sifting. 

It is suggested that the use of the term ‘Indo-Malesia’ to denote an ancient 
northern source of the Australian tropical and subtropical rainforests is no 
longer valid. The greater concentrations today of certain taxa in the 
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Indo-Malesian geographic region may be the result of greater extinctions of their 
relatives in Australia during aridity in the later Tertiary. Such concentrations 
may not mean centres of origin as suggested by the age-and-area hypothesis. 
Younger intrusive elements undoubtedly occur in the wet evergreen rainforests 
of northern Australia, but their detailed origins are not yet properly understood. 
Recent intrusive elements seem to be less significant in the dry raingreen forests 
of northern Australia. It is also suggested that tropical or megatherm (Nix 
1982) rainforest and monsoon forest elements be added to the subtropical 
(mesotherm) and temperate (microtherm) elements already recognized by 
Barlow (1981) and others as remnants of the ancient Gondwanan flora that once 
covered Australia. Unlike the temperate element, the tropical elements have 
affinities with the floras of habitats of northern lands (Webb et al. 1983). The 
three main relictual types are accordingly ‘palaeo-autochthons’. If, as Barlow 
(1981) concludes, it is valid to apply the term autochthonous to the derived 
scleromorphic (sclerophyll) element on poor soils and with a seasonally dry 
climate, and to the derived arid (eremean) element, these are accordingly 
‘caino-autochthons’. The so-called ‘intrusive elements’, of which Barlow (1981) 
lists four, are more recent. It is argued in this paper that the tropical element 
included as intrusive is not primarily so. 
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ABSTRACT 

Whiffin. Trevor' & Hyland. B. P. ('Department of Botany, La Trohe University, 
Bundoora, Victoria, Australia 3083; ^CSIRO Division of Forest Research, Atherton, 
Queensland. Australia 4883) 1986. Taxonomic and biogeographic evidence on the 
relationships of Australian rainforest plants. Telopea 2(6): 591-610 — Further study of 
the biogeographic relationships of Australian rainforest plants must now proceed using 
specified groups that have been subjected to detailed taxonomic investigation. Two 
such groups are studied, the first comprising Syzygium and allied genera in the 
Myrtaceae {Syzygium, Acmena, Acmenosperma and Waterhousea) and the second 
Cryptocarya in the Lauraccae. The distributions of the Australian taxa in these groups 
are determined on the basis of the 1" x 1.5' grid system; these distributions are then 
reduced to a number of geographic units, 11 within Australia and three outside. These 
data are then used to determine alternately floristic regions and floristic elements for 
each taxonomic group in turn. The relationships between the floristic regions and the 
floristic elements for the two groups are discussed. Centres of diversity and centres of 
endemism within Australia are determined, and the possible relationships between 
these and the evolutionary history' of the two taxonomic groups are briefly discussed. 
For the two groups considered, there are two major centres of diversity and endemism 
(north-eastern Queensland and south-eastern Queensland-northern New South Wales) 
and two minor centres (Cape York and Northern Territory), which probably represent 
centres of isolation and long-term refuges for rainforest flora. Other areas appear to be 
immigrant areas, receiving their flora from one or more of the centres of isolation. 

INTRODUCTION 

The major biogeographic and floristic relationships of Australian rainforests 
have been established by Webb & Tracey (1981a, b). These studies determined 
the major floristic regions within Australia, and documented their generic and 
specific compositions. Such studies provide a sound basis for further study; 
however, they are essentially broad-scale comparisons, and further insights into 
the relationships of Australian rainforest plants must come from studies based 
on specified rainforest genera. 

Many rainforest genera are poorly known, and hence detailed studies on 
their biogeography and evolution would not be warranted; the results obtained 
might well be misleading, and would in any case be subject to revision as 
taxonomic study progressed. The two groups selected for detailed investigation 
here are currently in an advanced stage of taxonomic study, and it is believed 
that the vast majority of their taxa have been collected and recognized. Hence it 
is felt that a more detailed study of these groups is justified, and that it will 
provide the first of additional insights into the relationships and lines of 
evolution in Australian rainforest plants. Certain aspects of the biogeographic 
relationships of these groups are presented here. Further studies are underway in 
an attempt to obtain detailed quantitative data on the relationships of the 
various taxa within these groups; this will lead to a study of the possible lines of 
evolution within the groups. Such information, when obtained, can then be 
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integrated with the biogeographic data presented here in order to obtain a more 
detailed picture of the relationships of the Australian rainforest flora. 

Syzygium and allied genera (Myrtaceae) 

Recent work on the Australian representatives indicates that the division 
between Syzygium and Eugenia (Schmid 1972, Briggs & Johnson 1979) should 
be recognized here, and that some, but by no means all, of the segregate genera 
should be recognized (Hyland 1983). Eugenia s. str. is a large genus, with over 
1000 species. It is basically American, but extends to southern Africa and the 
Pacific area. There is only one species of Eugenia in Australia (Hyland 1983), 
and this is widely distributed outside of Australia. As it is part of a different 
evolutionary line to Syzygium and allied genera, it is not considered here. 

Within the Acmena alliance of Briggs & Johnson (1979) there are four 
genera recognized within Australia (Hyland 1983). They are believed to 
represent the same evolutionary line, and thus are considered together; 
throughout this paper they will be referred to as Syzygium and allied genera. 

The genus Syzygium is distributed from Africa through Asia and Malesia to 
the Pacific, with about 500 species; its centres of concentration include 
South-East Asia, Indonesia and New Guinea. Within Australia there are 52 
species, with 41 of these being endemic, but Hyland (1983) has indicated that 
there appears to be greater morphological diversity within Australia than there 
is in Malaysia, which has over 200 species. The genus Acmena is found from 
Asia through Malesia to Australia, with about 15 species. Within Australia there 
are seven species, of which six are endemic. The genus Walerhousea has four 
species, and is confined to Australia. The genus Acmenosperma has two species, 
one widespread and very polymorphic, extending from India and China to 
Australia, and the other an Australian endemic. 

Cryptocarya 

The Lauraceae appear to be a natural family, consisting of a group of 
closely related genera. As with other natural families, generic delimitation 
proves difficult, and genera are often separated on seemingly trivial morpho¬ 
logical characters (Hutchinson 1964). Leaving aside the leafless parasitic climber 
Cassytha, there are six genera in Australia and, reflecting the situation in the 
family as a whole, they are not easily nor naturally recognized, and many 
species may be incorrectly placed as to genus. Cryptocarya is, however, basically 
distinct from the other five genera, in Australia at least. 

There are approximately 250 species in Cryptocarya, and it is one of the 
few genera of Lauraceae to be common in both tropical Asia and tropical 
America. Within Australia there are 41 species, and all but three of these are 
endemic (Hyland in prep.). 

MATERIALS AND METHODS 

For the purposes of this study, the various subspecies were treated as 
separate units, as they generally had distinct geographic distributions. Thus 
within Syzygium and allied genera there were 69 taxa (in 65 species), and within 
Cryptocarya there were 42 taxa (in 41 species). The distributions of the taxa 
within Australia were mapped on the basis of the 1' x 1.5° grid that is becoming 
standard in Australian biogeographic studies (cf. Hopper & Maslin 1978). 
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From these data it is possible to proceed in two directions (Jardine 1972, 
Birks 1976). Firstly, the various taxa may be used to determine the relationships 
of the geographic areas, hence to delimit floristic regions. Secondly, the taxa 
may be grouped according to their geographic distributions, to determine 
floristic elements. Both procedures are undertaken here. 

It would have been possible to use the data as produced above, in terms of 
the distribution of each taxon in the grid squares. However, a rather large 
number of grid squares have only one or two taxa, and so it is preferable to 
group neighbouring grid squares together, to produce geographic units. These 
units are based on the centres of density of the taxa (Figs 1 and 2), and on a 
general knowledge of the distribution of rainforest within Australia. Thus 11 
geographic units were distinguished within Australia (Fig. 3), and three outside 
of Australia. The extra-Australian units relate only to the distribution of 
Australian taxa to these regions, and are designated as New Guinea, Malesia, 
and ‘widespread’, the latter referring to distribution beyond New Guinea and 
Malesia. 

The distribution of the 69 taxa of Syzygium and allied genera and of the 42 
taxa of Cryptocarya in terms of these 14 geographic units was determined, and 
the data used alternately to delimit floristic regions and floristic elements. It 
should be emphasized that the data relate to Australian taxa only. Thus the data 
on extra-Australian regions become important only when considering floristic 
elements; nothing can be said concerning the floristic relationships of these 
non-Australian areas on the basis of the present data. 
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The determination of floristic regions was based on the data sets involving 
the 69 or 42 taxa in each case. However, for the floristic elements it was noted 
that in each case a number of taxa had identical distribution patterns in terms of 
the 14 geographic units. In order to reduce the possible effects of group size in 
the numerical analyses (Clifford & Williams 1973), the data sets for floristic 
element determination were reduced to the number of discrete distribution 
patterns. In Syzygium and allied genera, the 69 taxa showed 29 distribution 
patterns; the forms of these patterns are indicated in Table 1, and the 
compositions in Appendix 1. In Cryptocarya, the 42 taxa showed 18 distribution 
patterns; the equivalent information is provided in Table 3 and Appendix 2. 

The similarity measure used in each analysis was the Jaccard co-efficient. 
This ignores negative matches, so that it does not count mutual absences as a 
similarity. Hence it is commonly used in biogeographic studies (Jardine 1972, 
Birks 1976, Webb & Tracey 1981a). 

For the four sets of data (floristic regions and elements for the two 
taxonomic groups), three analyses were undertaken. The similarity matrix was 
input in turn to a cluster analysis using the weighted pair group method 
(WPGMA), to an ordination using principal co-ordinates analysis, and to 
computation of a minimum spanning tree; further details are provided by 
Whifrin(1982). 
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Floristic regions from Syzygium and allied genera 

In the cluster analysis of the 11 geographic units (Fig. 4) it can be seen that 
the major division is between the basically southern areas, from central 
Queensland southwards, and the basically northern and western areas. The 
five-group level provides a convenient classification, and these five groupings 
are here termed floristic regions. These five floristic regions are designated: 

(i) northern floristic region, comprising Torres Strait 

(ii) north-western floristic region, comprising Western Australia and Northern 
Territory 

(iii) north-eastern floristic region, comprising Cape York and north-eastern 
Queensland 

(iv) south-eastern floristic region, comprising central Queensland, south¬ 
eastern Queensland, and northern New South Wales 

(v) southern floristic region, comprising central and southern New South 
Wales and Victoria. 

The analysis of these geographic units by ordination shows a similar pattern 
of relationships (Fig. 5), and is more informative on the interrelationships of the 
floristic regions. The primary division in the ordination is between the three 
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Figure 4. Cluster analysis of the 11 Australian geographic units in Syzygium and allied genera 
showing the five floristic regions recognized. 
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Figure 5. Principal co-ordinates analysis ordination of the 11 Australian geographic units in 
Syzygium and allied genera (axis I accounts for 25% of the variation, and axis 2 for 18%). 
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eenera ^ Minimum spanning tree of the 11 Australian geographic units in Syzygium and allied 
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Ap 

Figure 7. Cluster analysis of the 69 taxa (29 distribution patterns) of Syzygium and allied genera 
showing the four floristic elements recognized. 

northern regions on the one hand and the two southern regions on the other. 
The southern and the south-eastern regions are shown to be quite distinct, 
whereas the three northern regions are more generally similar, although there 
are differences on later axes. Central Queensland appears in the ordination plot 
more or less midway between south-eastern Queensland and north-eastern 
Queensland; it thus appears to be equally related to both areas, and its position 
in the hierarchical cluster analysis could be misleading. In a similar way the 
position of Cape York in the cluster analysis might obscure its general similarity 
to a number of other areas, including Torres Strait and Northern Territory. The 
position of the geographic units in the minimum spanning tree (Fig. 6) is also 
generally supportive of the recognition of these floristic regions. 

Floristic elements in Syzygium and allied genera 

The cluster analysis of the 69 taxa (29 distribution patterns) on the basis of 
their distribution indicates that there are three major groupings, one of which is 
further divided into two (Fig. 7, Table 1). These four groupings are here termed 
floristic elements. 

Floristic element A1 is basically a northern element, and contains 12 taxa 
that are generally centred on Cape York or Torres Strait. Five of these taxa are 
endemic to Cape York, while the others extend into New Guinea and Malesia. 

Floristic element A2 is the largest element, with 41 taxa, all of which are to 
be found in north-eastern Queensland. Twenty-three of these taxa are endemic 
to north-eastern Queensland; of the other 18, a few extend southwards, while 
more extend northwards into Cape York and beyond, or westwards into 
Northern Territory and Western Australia. 
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Figure 8. Principal co-ordinates analysis ordination of the 69 taxa (29 distribution patterns) of 
Syzygii/w and allied genera (axis 1 accounts for 21% of the variation, and axis 2 for 12%). 

Floristic element B is basically a southern element, and all 12 taxa in this 
group are to be found in northern New South Wales. Five taxa are endemic to 
south-eastern Queensland-northern New South Wales, while four taxa extend to 
north-eastern Queensland and four to central New South Wales; this number 
gradually decreases southwards, and one taxon reaches Victoria. 

Floristic element C contains only four taxa, and is basically a north-western 
element. These taxa are found in Northern Territory, where two are endemic, 
while one extends to Western Australia and one northwards to Malesia and 
beyond. 

The analysis of these taxa by ordination (Fig. 8) also indicates a similar 
distinction of four floristic elements, and provides additional information on the 
interrelationships of the elements. This analysis shows that the major division is 
between the southern element (B) on the one hand, and the northern (A) and 
north-western (C) elements on the other; floristic element C is reasonably 
distinct on the first two axes (Fig. 8), and clearly distinct on the third axis. 
Floristic elements B and C are generally distinct from one another, and from 
element A. Floristic elements A1 and A2 approach one another quite closely 
but, taking all analyses into account, can be distinguished. 

The minimum spanning tree (Fig. 9) generally supports the recognition of 
these four floristic elements, except that it indicates that element C is not a 
single distinct element, but rather has two lines of relationship with element A2. 
This is at variance with the results from the cluster analysis and ordination 
discussed above. 

Comparison of floristic regions and floristic elements in Syzygium 
and allied genera 

The relationships between the floristic regions and the floristic elements in 
Syzygium and allied genera may be seen in Table 2. Together with the 
distribution data in Table 1, this tends to indicate that while there is a 
relationship between the floristic regions and the floristic elements, it is not an 
absolute one. The north-eastern floristic region contains two distinct floristic 
elements, A1 centred on Cape York and A2 centred on north-eastern 
Queensland. The south-eastern floristic region is clear, basically containing 
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Figure 9. Minimum spanning tree of the 69 taxa (29 distribution patterns) of Syzygium and allied 
genera. 

TABLE 2. SPECIES IN COMMON BETWEEN FLORISTIC ELEMENTS AND FLORISTIC 
REGIONS IN SYZYGIUM AND ALLIED GENERA 

Floristic 
element 

Floristic region 
Number 
of taxa north-western northern north-eastern south-eastern southern 

Al 0 5 11 0 0 12 
A2 8 2 41 7 0 41 
B 0 0 4 12 4 12 
C 4 0 0 0 0 4 

Total 12 7 56 19 4 

floristic element B, which is centred on south-eastern Queensland and northern 
New South Wales. The north-western floristic region likewise is reasonably 
clear, containing floristic element C centred on Northern Territory, as well as a 
number of widely distributed taxa that extend westwards from Cape York and 
north-eastern Queensland. The northern and southern floristic regions do not 
contain distinct floristic elements, but rather contain taxa that extend from other 
areas; the northern region contains taxa mostly from floristic element Al, and 
the southern region taxa entirely from element B. 

Floristic regions from Cryptocarya 

The cluster analysis of the 10 geographic units (Fig. 10) shows that the 
primary division is between the northern area and all other areas, although the 
southern area is nearly as distinct. In general, however, these two areas have a 
relatively low number of taxa, and the major concentrations of taxa are in the 
north-eastern and south-eastern areas. The four-group level provides a 
convenient classification, and these four groupings are here recognized as; 
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(i) northern floristic region, comprising Torres Strait, Northern Territory and 
Western Australia 

(ii) north-eastern floristic region, comprising Cape York, north-eastern 
Queensland and central Queensland 

(iii) south-eastern floristic region, comprising south-eastern Queensland and 
northern New South Wales 

(iv) southern floristic region, comprising central and southern New South 
Wales. 

The analysis of these data by ordination shows a similar pattern of 
relationships (Fig. 11). The four floristic regions recognized in the cluster 
analysis are clearly seen in the ordination. The minimum spanning tree (Fig. 12) 
also supports the recognition of these regions. 

Floristic elements in Cryptocarya 

The cluster analysis of the 42 taxa (18 distribution patterns) on the basis of 
their distribution indicates that there are two major groupings, each of which 
may be further divided into two (Fig. 13, Table 3). These four groupings are 
here termed floristic elements. 

Floristic element A1 is basically a northern element, and contains five taxa 
that are generally centred on Cape York. Three of these taxa are endemic to 
Cape York, while the other two extend to New Guinea and, in one case, beyond. 

Floristic element A2 is basically a north-eastern element, with 23 taxa, all 
of which are to be found in north-eastern Queensland. Nine of these taxa are 
endemic to north-eastern Queensland, while the others are variously distributed 
southwards, northwards and westwards. Eleven taxa from this group reach 
central Queensland, but only three of these reach south-eastern Queensland and 
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Figure II. Principal co-ordinates analysis ordination of the 10 Australian geographic units in 
Cryptocarya (axis 1 accounts for 27% of the variation, and axis 2 for 23%). 

Figure 12. Minimum spanning tree of the 10 Australian geographic units in Cryptocarya. 

Figure 13. Cluster analysis of the 42 taxa (18 distribution patterns) of Cryptocarya showing the four 
flonstic elements recognized. j' e 
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northern New South Wales. Nine taxa are found in Cape York, but only one of 
these reaches Torres Strait. Two taxa extend to Northern Territory, and one of 
these also reaches Western Australia. 

Floristic element B1 is basically a south-eastern element, and contains 11 
taxa, all of which are to be found in south-eastern Queensland, and all but two 
in northern New South Wales. Seven taxa are endemic to the south-eastern 
Queensland-northern New South Wales area, while the others are variously 
distributed to the north and south. Three taxa of this element extend to central 
Queensland, while two extend to central New South Wales, with one reaching 
southern New South Wales. 

Floristic element B2 is a southern element, containing three taxa only, all of 
which are endemic to northern New South Wales. It is thus distinguished 
basically by its narrow endemic status. The three taxa in floristic element B2 are 
not presently known from south-eastern Queensland, whereas all members of 
element B1 are to be found there. 

The analyses of these taxa by ordination (Fig. 14) and minimum spanning 
tree (Fig. 15) also indicate this primary division into a northern and western 
grouping on the one hand and a southern and south-eastern grouping on the 
other, and also give additional information on the interrelationships of the 
elements. Floristic element A1 is quite distinct from A2, as can also be seen in 
the. cluster analysis (Fig. 13). Floristic element B2 is not really distinct from B1 
on axes 1 and 2 (Fig. 14), but is distinct on later axes. There is a reasonably clear 
separation of A2 and Bl, but the distribution patterns Ah and Ai can be seen to 
be somewhat intermediate between the two (Fig. 14). These are the only 
distribution patterns within A2 that extend into south-eastern Queensland and 
northern New South Wales, and so this intermediacy is not surprising. 

Ae 
• 

• Ad 

• 
Af 

Ah 
• 

Ak Bd 
• • Ai • 

Ag • • Be 
• Aj 

• Bf 

Ba 
• Bb 

• Be 
Bg 

• Aa 

• Ac 

•Ab 

Figure 14. Principal co-ordinates analysis ordination of the 42 taxa (18 distribution patterns) of 
Cryptocarya (axis 1 accounts for 26% of the variation, and axis 2 for 16%). 
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Comparison of floristic regions and floristic elements in Cryptocarya 

The relationships between the floristic regions and the floristic elements in 
Cryptocarya may be seen in Table 4. When considered with the distribution 
data in Table 3, this tends to indicate that two of the regions have a sound basis 
in floristic elements, whereas the other two do not. The north-eastern floristic 
region is based to a reasonable extent on floristic element A2, and the 
south-eastern floristic region is based on floristic element Bl. The northern 
floristic region contains taxa extending into it that are part of floristic element 
A2, while the southern floristic region contains taxa extending into it that are 
part of floristic element Bl. The north-eastern and south-eastern floristic 
regions are largest, and most complex, each containing parts of three floristic 
elements, while the northern and southern floristic regions each contain only 
one element, and that not an endemic one. 

TABLE 4. SPECIES IN COMMON BETWEEN FLORISTIC ELEMENTS AND FLORISTIC 
REGIONS IN CRYPTOCARYA 

Floristic 
Floristic region 

Number 
of taxa element 

northern north-eastern south-eastern southern 

Al 0 5 0 0 5 
A2 2 23 3 0 23 
Bl 0 3 II 2 11 
B2 0 0 3 0 3 

Total 2 31 17 2 

Comparison of Syzygium and allied genera and Cryptocarya 

As might be expected, the floristic regions recognized from the two data sets 
are reasonably similar, especially if due allowance is made for the uncertainty of 
the positions of central Queensland and Cape York in the analyses of the data 
set from Syzygium and allied genera. In each case there is a reasonably 
consistent recognition of a north-eastern, south-eastern and southern region. 
The major difference is that in Syzygium and allied genera there is a division of 
the northern floristic region into two, producing a smaller northern and a new 
north-western floristic region. This is reflected also in the floristic elements, and 
presumably relates to a slightly different evolutionary history in the two groups. 
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There are many similarities also in the floristic elements recognized in the 
two groups. In each case there is the recognition of a distinct north-eastern 
floristic element, centred on north-eastern Queensland. This is the largest 
element in each group, and contains a significant number of endemic taxa. 
There is also, in each group, a distinct south-eastern element, also with a 
significant number of endemic taxa. Also within each group there is a distinct 
northern floristic element, centred on Cape York. This element contains some 
endemic taxa, and others that generally extend northwards but not southwards. 

The main differences between the two groups lie in the recognition within 
Syzygium and allied genera of a north-western floristic element, centred on 
Northern Territory, with two endemic taxa, and two taxa that extend westwards 
or northwards, but not eastwards. Cryptocarya does not show a north-western 
element, but it does show a more distinctive northern New South Wales 
endemic element. 

Patterns of diversity, endemism and floristic element distribution 

It is now of interest to consider the flora of the various geographic units in 
more detail, taking account of the number of taxa, number of endemic taxa, and 
floristic element composition of each geographic unit in turn. This information 
is summarized in Table 5 for Syzygium and allied genera, and Table 6 for 
Cryptocarya. The geographic units are those used in the analyses for floristic 
regions and floristic elements, except that south-eastern Queensland and 
northern New South Wales are combined, as they proved to be very similar 
(Figs 4 and 10). 

Within Syzygium and allied genera (Table 5), it is found that north-eastern 
Queensland has by far the largest number of taxa, and the largest number and 
highest percentage of endemic taxa. Cape York has a relatively large number of 
taxa but a relatively low percentage of endemics; Northern Territory has fewer 
taxa, but an equivalent number of them are endemic. South-eastern Queens¬ 
land-northern New South Wales has a relatively small number of taxa, 
but a higher proportion of them are endemic. Central Queensland, however, has 
only a few less taxa, but none of them is endemic. 

TABLE 5. DIVERSITY, ENDEMISM AND REPRESENTATION OF FLORISTIC ELEMENTS 
IN THE MAIN GEOGRAPHIC AREAS OF AUSTRALIA FOR SYZYGIUM 

AND ALLIED GENERA 

Geographic area | -S "o 
Z W # 

Torres Strait 7 0 10 
Western Australia 5 0 7 
Northern Territory 12 2 17 
Cape York 25 5 36 
North-eastern Qld 46 23 67 
Central Qld 10 0 14 
SE. Qld-N. N.S.W. 14 5 20 
Central N.S.W. 4 0 6 
Southern N.S.W. 3 0 4 
Victoria 1 0 1 

# "5 Floristic element 

Z O A1 A2 B C 
u u 

0 0 5 2 0 0 
0 0 0 4 0 1 

17 6 0 8 0 4 
20 14 10 15 0 0 
50 66 1 41 4 0 

0 0 0 7 3 0 
36 14 0 2 12 0 

0 0 0 0 4 0 
0 0 0 0 3 0 
0 0 0 0 1 0 
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Central Queensland is of interest, lying as it does geographically between 
the two major centres of diversity and endemism. Central Queensland, with a 
local flora of 10 taxa, has no endemics. Seven of the 10 taxa come from floristic 
element A2, and three from element B. Although the number coming from 
north-eastern Queensland is higher than that coming from south-eastern 
Queensland, if the non-endemic flora of the two areas are considered (23 and 
nine respectively), the proportions coming from north and south appear more 
equal. 

Many similarities, and a few differences, are seen in the patterns in 
Cryptocarya (Table 6). The main area of diversity is north-eastern Queensland; 
however, while south-eastern Queensland-northern New South Wales has a 
lower diversity, it has a larger number, and a notably higher proportion, of 
endemic taxa. Cape York has a similar number of taxa to south-eastern 
Queensland, but a much lower number of endemics, while central Queensland 
also has a similar number of taxa, but with no endemics. 

TABLE 6. DIVERSITY, ENDEMISM AND REPRESENTATION OF FLORISTIC ELEMENTS 
IN THE MAIN GEOGRAPHIC AREAS OF AUSTRALIA FOR CRYPTOCARYA 

J i -< £ « _Floristic element 
Geographic area | -a "o Z = A1 A2 B1 B2 

Z u ^ u u 

Torres Strait 1 0 2 0 0 0 1 0 0 
Western Australia 1 0 2 0 0 0 1 0 0 
Northern Territory 2 0 5 0 0 0 2 0 0 
Cape York 14 3 33 21 14 5 9 0 0 
North-eastern Qld 23 9 55 39 41 0 23 0 0 
Central Qld 14 0 33 0 0 0 11 3 0 
SE. Qld-N. N.S.W. 17 10 40 59 45 0 3 11 3 
Central N.S.W. 2 0 5 0 0 0 0 2 0 
Southern N.S.W. 1 0 2 0 0 0 0 1 0 

Central Queensland is again of interest, and the situation is similar to that 
found in Syzygium and allied genera. Central Queensland has no endemic taxa 
of Cryptocarya and, of its 14 taxa, 11 come from the north-eastern element A2 
and three from the south-eastern element Bl. There is thus a much greater 
input from the north than from the south; unlike the situation in Syzygium and 
allied genera, however, this conclusion is only modified slightly when 
consideration is taken of the larger number of taxa in north-eastern Queensland 
(23) than in south-eastern Queensland-northern New South Wales (17). 

Possible relationships with past migration and evolution 

The pattern of distribution of the floristic elements provides some 
interesting insights into past evolution and migration. Jardine (1972) points out 
that the tendency for species distributions to fall into clusters may provide clues 
to past areas of isolation and subsequent dispersal. Centres of species 
concentration of particular elements may be related to past areas of isolation in 
which differentiation may have occurred and that may have acted as centres for 
refuge and subsequent dispersal. 
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In both Syzygium and allied genera and Cryptocarya there are two major 
centres of species concentration and endemism, being north-eastern Queensland 
and south-eastern Queensland-northern New South Wales. Each has a rn^or 
floristic element centred there, which provides most of the local species, witn a 
much smaller number of species coming from other floristic elements. These 
two areas are marked centres of concentration in both taxonomic groups; i^e 
only difference is that in Cryptocarya the south-eastern Queensland-northern 
New South Wales area is more important both for diversity and for endemism 
than it is in Syzygium and allied genera. 

* 

There are two minor centres of species concentration in Cape York and 
Northern Territory. These show a small endemic component and a number of 
species centred there, but with a larger number of species coming from floristic 
elements centred elsewhere. Cape York is seen as a minor centre in both 
taxonomic groups, whereas Northern Territory is only a centre in Syzygium and 
allied genera. 

These four areas presumably represent long-term refuges and centres of 
isolation, in which species have originated and from which they have dispersed 
under favourable conditions. These areas are known as refuge areas frofn a 
number of other studies that have been summarized recently in Keast (1981); 
they represent significant areas of rainforest vegetation today. Northern 
Territory is less often seen as a refuge, and in Syzygium and allied genera it 
presumably relates to species with an adaptation to drier or monsoonal 
rainforest conditions. 

All other areas are seen, in more recent times at least, as immigrant areas, 
receiving their flora from one or more of the centres of isolation. These areas in 
each case have received their flora from the geographically closest refuge areas. 
Where there is only one close refuge area, as in the case of central and southern 
New South Wales, the flora contains only one floristic element. Where there 
are two or more close refuge areas the flora reflects this, as can be seen in central 
Queensland. 

CONCLUSIONS 

The study of the distribution patterns shown by these two groups has led to 
ideas on the evolution and migration of the various taxa within Australia that 
relates well with the known biogeographic history of these areas. This present 
study should be seen only as the first step, with further investigation required in 
two main areas. Firstly, a more detailed knowledge of the relationships of the 
individual species will allow much more definite statements about the lines of 
evolution within these taxonomic groups, and will enable quantification of some 
of the relationships discussed here. Secondly, studies on further genera are 
required, so that integration of the individual results will allow the major 
patterns of relationships of Australian rainforest plants to be determined. 
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APPENDIX 1 

Composition of the distribution patterns and floristic elements in Syzygium 
and allied genera. {S = Syzygium, A = Acmena, Acm = Acmenosperma, 
W = Waterhousea). 

Floristic element A1 

Aa — A. mackinnoniana, S. argyropedicurn, S. hamagense, S. 
macilwraithianum, S. velae. Ab — S. bungadinnia. Ac — S. aqueum. Ad — S. 
hranderhorstii. Ae — S', buettneranum, S. sayeri. Af — S. amplum. Ag — S. 
puberulum. 

Floristic element A2 

Ah — A. divaricata, A. graveolens, A. hemilampra subsp. orophila, S. 
alatoramulum, S. alliiligneum, S. boonjee, S. canicortex, S. dansiei, S. 
erythrocalyx, S. erythrodoxum, S. gustavioides, S. kuranda, S. papyraceum, S. 
pseudojastigiatum, S. rubrimolle, S. sharonae, S. trachyphloium, S. wilsonii 
subsp. wilsonii, S. xerampelinum, W. hedraiophylla, W. mulgraveana, W. 
unipunctata, Acm. pringlei. Ai — S. apodophyllum, S. banksii, S. cormiflorum. 
Aj — A. resa, S. endophloium, S. wesa. Ak — S. johnsonii. Al — S. wilsonii 
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subsp. cryptophlebium. Am — A. hemilampra subsp. hemilampra. An — 5'. 
angophoroides, S. eucalyptoides subsp. eucalyptoides, S. forte subsp. 
potamophilum. Ao — S. suborhiculare. Ap — -S', fibrosum, S. forte subsp. forte. 
Aq — 5. malaccense. Ar — S. tierneyanum. As — Acm. claviflorum. 

Floristic element B 

Ba — A. brachyandra, S. crebrinerve, S. francisii, S. hodgkinsoniae, S. 
moorei. Bb — S. corynanthum, S. luehmannii. Be — W. floribunda. Bd — S. 
oleosum. Be — S. australe. Bf — A. smithii. Bg — S. paniculatum. 

Floristic element C 

Ca — S. armstrongii, S. minutuliflorum. Cb — S. eucalyptoides subsp. 
bleeseri. Cc — S. operculatum. 

APPENDIX 2 

Composition of the distribution patterns and floristic elements in 
Cryptocarya (as the taxonomic study of this genus is still progressing, informal 
names are used for the undescribed species). 

Floristic element A1 

Aa — C. sp. aff. microneura, C. sp. aff. rigida Claudie River, C. sp. Bamaga. 
Ab — C. sp. aff. mackinnoniana. Ac — C. ilocana. 

Floristic element A2 

Ad — C. sp. aff. corrugata, C. glabella, C. hypoglauca, C. oblata, C. sp. aff. 
rigida, C. sp. Bellenden Ker, C. sp. Blue Laurel, C. sp. Coconut Laurel, C. sp. 
Emerald L.A. Ae — C. angulata, C. corrugata, C. murrayi, C. sp. aff. murrayi. 
Af— C. cinnamomifolia, C. sp. aff. cinnamomifolia, C. hypospodia, C. sp. aff. 
hypospodia. Ag — C. mackinnoniana. Ah - C. rigida, C. triplinervis. Ai — C. 
bidwillii. Aj — C. cunninghamii. Ak — C. laevigata var. laevigata. 

Floristic element B1 

Ba — C. sp. aff. bidwillii. Bb — C. erythroxylon, C. floydii, C. foveolata, C. 
laevigata var. bowiei, C. meisnerana, C. obovata. Be — C. microneura. Bd — C. 
sp. aff. cunninghamii. Be — C.foetida. Bf — C. glaucescens. 

Floristic element B2 

Bg— C. sp. Dome Mountain, C. sp. New England, C. sp. Willi Willi. 
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ABSTRACT 

Thorne, Robert F. (Rancho Santa Ana Botanic Garden. Claremont, California 91711, 
V.S.A.). 1986. Antarctic elements in Australasian rainforests. Telopea 2(6): 611-617 — 
Our interpretation of the three major Hookerian elements in the flora of Australia has 
changed significantly with the acceptance of plate tectonics. Like the xeromorphic 
Australian and tropical Indo-Malayan elements, the Antarctic elements are still 
recognizable in Australia, especially in temperate and montane rainforests. Also like 
many of the former, the Antarctic elements are actually Gondwanic and many even of 
autochthonous Australasian origin. The Antarctic elements of Australasian rainforests 
are identified, and their spectacular disjunction explained in part on a vicariance, 
plate-tectonic basis. Various Australasian animal groups with similar trans-Antarctic 
connections with South America are briefly listed. The probability that some of the 
more vagile plant disjuncts have achieved their disjunctions via long-distance 
dispersal is considered; and a limited attempt is made to identify the Gondwanic origins 
of various Antarctic rainforest elements as either East or West Gondwanic. 

INTRODUCTION 

In a very perceptive introduction to his Flora of Tasmania, Hooker (1860) 
recognized three principal elements in the flora of Australia: (1) an Australian 
(autochthonous) element, mostly of open plant communities; (2) an Indo- 
Malayan element of the tropical monsoon forests and rainforests'; and (3) 
an Antarctic element in alpine communities and temperate rainforests. He was 
also aware of other, smaller elements, as the cosmopolitan element. During the 
following century the ‘invasion’ theory (Beadle 1981, Barlow 1981) was 
developed by authors who explained these various elements as invasions of the 
island continent by different floras from different directions at different times. 
However, our new knowledge of plate tectonics has had a vast impact upon our 
interpretation of the Australian flora as well as of the rest of the world (Raven & 
Axelrod 1972, 1974, Schuster 1976, Thome 1978). Also our knowledge of 
Australian palaeobotany has greatly increased (Christophel 1981, Christophel & 
Basinger 1982, Dettmann 1981, Martin 1981, 1982). As a result, the ‘invasion’ 
theory has largely been discredited through a growing consensus that most of 
Australia’s flora is indeed autochthonous and retained, though presumably 
much evolved, from early Cretaceous time when Australia was part of the vast 
southern supercontinent of Gondwanaland. The ‘invading’ elements are now 
downgraded to ‘intrusive’ elements, though no well informed field botanist 
doubts the heavy impact of these ‘intruders’ from abroad upon the rainforest, 
monsoon and littoral plant communities of eastern Australia (Burbidge 1960, 
Beadle 1981) and the other Australasian islands. 

ANTARCTIC ELEMENTS 

The Antarctic elements in Australasian rainforests are usually defined as 
those genera that are or were represented in both temperate Australasia and 
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temperate South America, at least some of them also with a fossil record in 
Antarctica. They are most strongly represented in the temperate rainforests of 
New Zealand, Tasmania and south-eastern mainland Australia and in the 
montane or subalpine closed forests and mossy thickets of northern Queensland, 
New Caledonia and New Guinea. Like the autochthonous ‘Australian’ elements, 
they are mostly of Gondwanic distribution and have been in Australia for a long 
time, some since the Cretaceous (Dettmann 1981, Martin 1981, 1982). Many 
probably evolved in that part of East Gondwanaland that is now Australasia. 
Sinee the track through a warmer, moister, forested Antarctica from Australasia 
to southern South America must have been a broad two-way passage, some of 
the Antarctic elements were surely of South American (West Gondwanaland) 
origin. Others possibly evolved in Antarctica itself. 

Elsewhere (Thorne 1972, 1978) I have listed at least 48 genera and seven 
families of seed plants that are essentially restricted to temperate South America 
and Australasia and mentioned that 28 more widely distributed genera and two 
families are linked in the two areas by common or closely related species. 
Heterozostera has since been recognized and must be added to the above 48. In 
addition, 1 listed the three Pacific genera (Coprosma, Haloragis and Santalum) 
that have representatives on the Juan Fernandez Islands but are unreported from 
mainland South Ameriea. Beadle (1981) stated that 52 herbaceous genera occur 
in temperate South America, the southern oceanic islands. New Zealand and 
Australia. Many of these would be included in my Circum-Antarctic or 
Circum-South Temperate Disjunct groups (Thorne 1972). These figures do not 
include those Australasian plants known to be represented now only by fossils in 
South America, such as Acmopyle, Aihrolaxis and Dacrycarpus (Florin 1963), 
Akania (Romero & Hickey 1976), Aponogeton, Gymnosloma (L. A. S. 
Johnson pers. comm.), and the ‘brassii’ group of Nothofagus, and such closely 
related generic pairs or groups as Austwtaxus-Pilgerodendron-Lihocedrus- 
Papuacedrus, Drimys-Tasmannia, Fitzroya-Diselma, Lehetanlhiis-Prionotes 
and Saxe-Gothaea-Microcachrys. 

Among these Antarctic elements the following genera at least are 
considered by various authors, e.g. Specht (1981), Webb & Tracey (1981) and 
those participating in this symposium, to be represented in Australasian 
rainforests — Acaena, Acmopyie, Akania, Araucaria, Arislotelia, Astelia, 
Athrotaxis, Beilschmiedia, Caldcluvia (s. lat.), Citronella, Coprosma, Coriaria, 
Cryptocarya, Dacryridium, Dacrycarpus, Decussocarpus, Eucryphia, Fuchsia, 
Gaultheria, Gevuina (s. lat.), Griselinia, Gunnera, Laurelia, Lihertia, 
Libocedrus, Lomatia, Muehlenheckia, Myrsine, Nertera, Nothofagus, Oreocallis, 
Oriles, Papuacedrus, Passiflora, Peperomia, Podocarpus, Prionotes, Prumno- 
pilys, Pseudopanax, Ruhus, Santalum, Stachycarpus, Tasmannia, Uncinia and 
Weinmannia (s. lat.). Other rainforest genera listed usually as cosmopolitan may 
well belong to this group. Additional genera, though not yet reported from 
temperate South America, are scattered in temperate or montane areas of 
Australasia and perhaps likewise should be considered Antarctic elements, 
espeeially Agathis, Cordyline, Pennantia and Phyllocladus. 

Some of these Antarctic elements are dominant or remarkably eonspicuous 
in some Australasian rainforests, especially the species of Nothofagus, 
Araucaria, Agathis, Libocedrus and Podocarpaceae. Also abundant or otherwise 
conspicuous are Eucryphia, Fuchsia, Laurelia, Pseudopanax, Tasmannia and 
Weinmannia. 
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EXPLANATIONS FOR ANTARCTIC DISJUNCTIONS 

The spectacular disjunction between Australasia and South America, 
separated by wide and deep oceans or, over the pole, by a continental 
archipelago now deeply buried under a thick ice cap, demands explanation. 
Before plate tectonics revolutionized geomorphology, some of us explained the 
disjunction by speculating about an Antarctica much warmer and much more 
extensive in Cretaceous and Tertiary times (Thorne 1963), along with 
long-distance dispersal for some of the genera with more readily dispersible 
disseminules. 

The now widely accepted theory of plate tectonics offers a much more 
plausible explanation for plant and animal groups of limited vagility. The 
geologists have informed us that Australia was linked to South America by 
Antarctica until about 55 million years ago, with close links possible through 
the South Tasman Rise and a narrow connection between Antarctica and South 
America until possibly 30 m.y. ago in Middle Oligocene time (Coleman 
1980, Crook 1981, Barlow 1981). By then Antarctica had cleared the South 
Tasman Rise and the Drake Passage had opened between Antarctica and South 
America, allowing the Antarctic Circumpolar Current to develop when oceanic 
depths had been achieved about 23.5 m.y. ago (Crook 1981, Kemp 1981). Even 
until Late Oligocene (26 m.y. ago), coastal portions of Antarctica, at least near 
the Ross Sea, apparently supported a cool-temperate, southern-beech rainforest 
dominated by species of all three major groups of Nothofagus with two genera of 
Podocarpaceae and species of Myrtaceae, Proteaceae, Cyatheaceae, Gleicheni- 
aceae, Polypodiaceae, Lycopodiaceae and Sphagnaceae also present (Kemp & 
Barrett 1975). By Late Miocene an extensive ice sheet covered most or all of 
Antarctica (Kemp 1981). 

New Caledonia, New Zealand and the Lord Howe Rise were once much 
closer to each other and to Australia and Antarctica until the opening of the 
New Caledonia Trough and Tasman Sea in Late Cretaceous to late Palaeocene 
time, 80-60 m.y. ago (Crook 1981). The Coral Sea Basin formed 60-53 m.y. 
ago in Late Palaeocene time (Crook 1981), further isolating New Caledonia. 
Presumably Nothofagus, the conifers, Winteraceae, Proteaceae and other 
ancient seed plants with low vagility could, before these major splits occurred, 
have moved readily onto Greater New Caledonia and Greater New Zealand up 
to 80 m.y. ago and between South America and Australia via Antarctica up to 
55-30 m.y. ago. 

It has been suggested that the rich marsupial fauna of Australia (Archer 
1981) is possibly derived from a single didelphoid stock that passed through 
Antarctica from South America before the terrestrial link was broken 55 m.y. 
ago (Jardine & McKenzie 1972). The recent discovery of fossils of the extinct 
South American marsupial family Polydolopidae from rocks c. 40 m.y. old on 
Seymour Island of the North Antarctic Peninsula (Woodburne & Zinsmeister 
1982) lends much credence to this idea and to the probability of terrestrial 
passage through Antarctica of plant groups of limited dispersibility. 

Other Australian animal groups are known to have austral, presumably 
trans-Antarctic connections with South America: chelid turtles (Cogger & 
Heatwole 1981); hylid and leptodactylid frogs (Tyler et al. 1981); ratite birds 
(Keast 1981); galaxiid fishes (McDowall 1981); anaspidacean shrimps, scorpion- 
flies, alder-flies, caddis-flies and mayflies (Williams 1981a, b); chironomids and,, 
other dipterans (Brundin 1966, Williams 1981b); spiders and pseudoscorpions 
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(Main 1981a, b) scarabaeoid beetles (Howden 1981); lepidoptera and mole 
crickets (Tindale 1981); stone-flies (Zwick 1981); dragonflies (Watson 1981); 
land snails (Bishop 1981); scorpions (Koch 1981); and oligochaetes (Jamieson 
1981), among others. 

The probability that some of the Antarctic plant elements crossed wide 
expanses of water by long-distance dispersal cannot be ignored. Aristotelia, 
Astelia, Coprosma, Coriaria, Dianella, Fuchsia. Gaultheria, Griselinia, Myrsine, 
Nertera, Pernettya, Pseudopanax, Rubus and Podocarpaceae all have fleshy 
fruits or seeds that must be especially attractive to birds. Furthermore, Astelia, 
Coprosma, Coriaria, Dianella, Fuchsia, Myrsine, Nertera, Podocarpus and 
Rubus have reached and become established on such oceanic islands as Samoa, 
Tonga and the Society and Hawaiian islands. The presence also of representa¬ 
tives of Acaena, Gunnera, Peperomia, Pseudopanax, Santalum, Uncinia and 
Weinmannia on oceanic islands indicates considerable dispersibility for species 
of these genera. 

Although long-distance dispersal is currently unpopular due to the 
infatuation of many biologists with the ‘new’ vicariance approach to bio¬ 
geography, no vicarianist has yet cared to explain how the volcanic islands, 
produced over hot-spots in the ocean floor, have achieved their indigenous, 
often rich, though disharmonic, island biotas. It is instructive that Mildenhall 
(1980) and Martin (1982), in discussing the similarities of the Australian and 
New Zealand palaeobotanical record during the Tertiary when the two lands 
were some 2000 km apart, concluded that long-distance dispersal had occurred. 
Raven (1973) and Smith (1982) apparently agreed that the Australasian and 
Papuan alpine floras are probably of Quaternary origin through long-distance 
dispersal from south-eastern Asia and Malesia. 

ORIGINS OF ANTARCTIC ELEMENTS 

The Gondwanic place of origin of some of the Antarctic elements is 
probably impossible to determine until we get much more information from the 
fossil record. However, the origin of some of them can be reasonably determined 
because of their diversity and abundance, primitive features and large number of 
relatives in one of the areas. It would seem rather likely that the Antarctic 
genera of Akaniaceae, Araliaceae, Casuarinaceae, Coriariaceae, Cunoniaceae, 
Elaeocarpaceae, Epacridaceae, Escalloniaceae, Monimiaceae, Proteaceae and 
Winteraceae are of East Gondwanic, possibly even Australasian origin. Genera 
like Fuchsia, Nicotiana and Passiflora, on the other hand, are surely of South 
American (West Gondwanic) origin. The archaic and probably ancient genera 
Gunnera, Griselinia and Eucryphia are rather equally distributed between 
Australasia and South America, though the heavy development of the 
escalloniaceous relatives of Griselinia and cunoniaceous relatives of Eucryphia 
cause me to favour an East Gondwanic origin for the latter two genera. 
Nothofagus is the biggest enigma of all (Humphries 1981). The heavy 
concentration of fagaceous genera in south-eastern Asia and Malesia would 
seem to favour an East Gondwanic if not Laurasian origin. There is, however, 
greater diversity (including the fossil record) of Nothofagus in southern South 
America, and the appearance of the ‘brassii’ group (sole representatives of the 
genus in New Guinea and New Caledonia) of Nothofagus in New Guinea is 
relatively recent in the fossil record (Walker & Hope 1982). Nothofagus is not 
reliably reported, even as fossil pollen, from any Laurasian area. The recent 
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discovery of Trigonohalanus in Colombia (Lozano-C. et al. 1979), the presence 
of Fagiis in Mexico and its fossil pollen in Puerto Rico (Graham & Jarzen 
1969), and the abundant representation of Qiiercus in middle America and 
north-eastern South America, make the possibility of a West Gondwanic origin 
for Nothofagus somewhat more plausible. At any rate, the presence of 
Nothofagus in Australasian rainforests is very ancient, for pollen referable to the 
‘brassii’ group has been reported from near the base of the Senonian of the 
Cretaceous about 82 m.y. ago (Dettmann 1981). If an ‘intrusive’ element in 
Australia, it certainly is not a recent one. 
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ABSTRACT 

Hartley, T. G. (Australian National Herbarium, CSIRO Division of Plant Industry, 
P.O. Box 1600, Canberra, Australia 2601) 1986. Floristic relationships of the rainforest 
flora of New Guinea. Telopea 2(6): 619-630 — A survey is made of the overall 
geographic distributions of 716 genera of New Guinea rainforest seed plants and a 
rather detailed analysis is made of the geographic distributions and apparent New 
Guinea origins of the genera of non-aurantioid Rutaceae that occur in New Guinea. Of 
the 716 genera, 140 (19.6%) have cosmopolitan, pantropical or tropical trans-Pacific 
distributions; 24 (3.3%) have mainly temperate distributions (these are about equally 
divided between north temperate and south temperate genera); 413 (57.7%) appear to 
centre, in their distributions, on tropical regions to the north and west of New Guinea; 
and the remaining 139 (19.4%) appear to centre on Australasia (54 of these are 
restricted, or nearly restricted to New Guinea; 11 appear to centre on New Guinea and 
range into the Pacific; and the remaining 74 occur in Australasia to the south of New 
Guinea). Besides the 65 genera that appear to have originated in New Guinea, it 
appears that the New Guinea rainforest flora is composed almost entirely of genera that 
have arrived from western Malesia or Australia. Of the 11 genera of non-aurantioid 
Rutaceae that occur in New Guinea, eight appear to have arrived from Australia, two 
from western Malesia, and one from western Malesia and Australia. 

INTRODUCTION 

The island of New Guinea is of particular interest phytogeographically 
because it has probably been the main site of interchange between the floras of 
South-East Asia and Australia. Judging from recent palaeogeographic studies 
(Doutch 1972, Crook & Belbin 1978, Coleman 1980), it has probably been 
accessible to Australian plants throughout most of the Tertiary, whereas it was 
probably first colonized by South-East Asian plants in the Miocene. 

The southern part of New Guinea, as the northern margin of the Australian 
plate, is believed to have had a long history of land connection with northern 
Australia during the early Mesozoic. From about the mid-Jurassic to the 
mid-Cretaceous, however, practically all of the area was covered by sea. 
Regression of the sea is thought to have begun in the mid-Cretaceous and by the 
early Tertiary (Eocene) a broad northern Australian-southern New Guinean 
land mass was again established. This connection is believed to have remained 
intact until the Pleistocene, when it was severed by the Torres Strait seaway. 

The northward drift of the Australian plate in the Tertiary is believed to 
have resulted in it colliding with the Bomeo-Celebes platform of the China 
plate. The latter event is thought to have occurred 15 to 20 m.y. ago in the 
mid-Miocene and is generally accepted as the first contact between New Guinea 
and the Malesian archipelago (van Steenis (1971, 1979), however, argues for an 
earlier contact as well). 

50417-2312-4 
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Certain other events in the palaeogeographic development of the south-west 
Pacific region are also relevant to the historical phytogeography of New 
Guinea. In the late Cretaceous and early Tertiary, rifting and sea floor spreading 
are believed to have brought about the breakup of eastern Gondwanaland and 
the separation of Australia from Antarctica. As a result, the lands that are now 
New Zealand and New Caledonia, both of which had been part of eastern 
Gondwanaland, became geographically isolated by the formation of the Tasman 
and Coral Seas, and the formation of the Southern Ocean between Australia and 

Antarctica severed the more or less continuous land link that had existed 
between Australia and South America via Antarctica and Tierra del Fuego. New 
Guinea seed plant genera common to Australia and New Zealand and/or New 
Caledonia, or to Australia and temperate South America, thus may have been 
widely distributed in Gondwanaland at least as long ago as the early Tertiary. 

In order to make an assessment of the floristic relationships of the New 
Guinea rainforest flora, J have (i) made a survey of the overall geographic 
distributions of a fairly inclusive number of New Guinea rainforest seed plant 
genera, and (ii) made a rather detailed analysis of the geographic distributions 
and apparent New Guinea origins of the genera of non-aurantioid Rutaceae that 
occur in New Guinea. 

SEED PLANT GENERA 

From personal experience in New Guinea (Hartley et al. 1973) and from 
relevant taxonomic and floristic publications, I have compiled a list of 716 New 
Guinea rainforest seed plant genera. Included are genera more or less restricted 
to primary, ever-wet New Guinea forests ranging from sea level to over 3000 m. 
Genera more or less restricted to secondary growth, monsoon forests, ocean 
beach scrub and swamp communities are not included. Data for geographic 
distributions were compiled from the phytogeographic studies of van Balgooy 
(1971, 1975), the dictionaries of Willis (1973) and Burbidge (1963), and from 
relevant taxonomic and floristic publications. 

Following are descriptions of the types of distributions represented among 
these genera, with lists of representative genera. While most of the terms used 
for geographic areas are self-explanatory, the following may require definition; 
the Malagasy region includes Madagascar, the Mascarenes and the Seychelles; 
South-East Asia includes Sri Lanka, most of India, Burma, Indo-China and 
southern China including Taiwan; western Malesia includes the Philippines, 
Borneo, Malaya, Sumatra and Java; eastern Malesia includes the Celebes and 
Moluccas; and the Fijian region includes Fiji, Samoa and Tonga. 

1. Cosmopolitan or widespread tropical genera 

These occur in at least tropical America and the Old World tropics. Of the 
genera selected, 140 (19.6%) have distributions of this type. The following major 
distribution patterns occur among these: 

la. Present in at least tropical America, Indo-Malesia and tropical Africa (113 
genera). All of these occur in western Malesia; 79 occur in the Fijian 
region; and 102 occur in Australia. Of those occurring in Australia, 73 also 
occur in New Caledonia (18 of which are also recorded from New Zealand), and 
63 of these are further present in the Fijian region. 
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Among these genera are Celtis (Ulm.), Beilschmiedia (Laur.), Mucuna 
(Fab.), Dichapetalum (Dich.), Croton (Euph.), Spondias (Anacard.), Ilex 
(Aquif.), Salacia (Celast.), Gouania (Rham.), Tetracera (Dill.), Ternstroemia 
(Theac.), Calophyllum (Gutt.), Rinorea (Viol.), Casearia (Flac.), Terminalia 
(Combret.), Schefflera (Aral.), Myrsine (Myrs.), Manilkara (Sapot.), Diospyros 
(Eben.), Strychnos (Log.), Vitex (Verb.) and Ixora (Rub.). 

lb. Present in at least tropical America and Malesia; absent from mainland 
Africa (27 genera). Two of these, Spathiphyllum (Arac.) and Heliconia (Musac.), 
terminate their western distributions in eastern Malesia; 24 occur in western 
Malesia; 10 occur in the Fijian region; and 13 occur in Australia. Of those 
occuring in Australia, seven also occur in New Caledonia (two of which are also 
known from New Zealand), and six of these are further present in the Fijian 
region. 

Among these genera are Engelhardia (Jugl.), Aphananthe (Ulm.), Litsea 
(Laur.), Picrasma (Simaroub.), Perrotletia (Celast.), Tiirpinia (Staphyl.), 
Citronella (Icac.), Sloanea (Elaeo.), Sauraida (Actinid.), Passiflora (Passif.), 
Planchonella (Sapot.) and Symplocns (Symploc.). 

2. North temperate genera 

These are mostly widespread in the northern hemisphere and extend from 
temperate Asia into Malesia via high mountains. Of the genera selected, 11 
(1.5%) have distributions of this type. Six of these, Meliosma (Sab.), Gordonia 
(Theac.), Aralia (Aral.), Clethra (Cleth.), Trigonolis (Borag.) and EUisiophyllum 
(Scroph.), terminate their distributions in New Guinea; four, Euonymus 
(Celast.), Elaeagnus (Elaeag.), Rhododendron (Eric.) and Sambucus (Caprif.), 
range south into Australia; and one, Vaccinium (Eric.), ranges west into the 
Pacific via the Solomons, New Caledonia and the Fijian region. 

3. South temperate amphipacific genera 

These occur at least in temperate (or subtropical) regions of South America and 
in Australasia outside New Guinea. Of the genera selected, 13 (1.8%) have 
distributions of this type. All of these occur in Australia and all but three, 
Gevidna (Prot.), Oreocallis (Prot.) and Drimys (Winter.), are further present in 
Australasia, in New Zealand and/or New Caledonia (Gevidna occurs in Fiji, 
however). Six of the genera. Araucaria (Arauc.), Libertia (Irid.), Nothofagus 
(Fag.), Gevuina, Oreocallis and Muehlenbeckia (Polygonac.), more or less 
terminate their distributions in New Guinea, and the remaining seven, Uncinia 
(Cyper.), Dianella (Liliac.), Drimys, Caldcluvia (Cunon.), Weinmannia 
(Cunon.), Gunnera (Halorag.) and Nerlera (Rub.), range at least into western 
Malesia or South-East Asia (Weinmannia also occurs in Madagascar, and 
Gunnera occurs in Madagascar and mainland Africa). 

4. African and/or Indo-Malesian genera 

These apparently centre on tropical regions to the north and west of New 
Guinea, and are absent from the New World. Of the genera selected, 413 
(57.7%) have distributions of this type. The following distribution patterns occur 
among these: 

4a. Present in at least mainland Africa (and often the Malagasy region), 
South-East Asia (with rare exceptions) and western Malesia (89 genera). 
Nineteen of these more or less terminate their distributions in New Guinea; 45 
occur in the Fijian region; and 66 reach Australia. Of those that reach Australia, 
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41 also occur in New Caledonia (three of which are also known from New 
Zealand), and 36 of these are further present in the Fijian region. 

Among the genera more or less terminating their distributions in New 
Guinea are Aglaonema (Arac.), Phrynium (Marant.), F’riesodielsia (Annon.), 
Santiria (Burs.), Reissantha (Celast.), Glenniea (Sapin.), Pterygota (Sterc.), 
Gastonia (Aral.), Toxocarpus (Asclep.) and Urophyllum (Rub.). 

Among the genera reaching Australia are Flagellaria (Flag.), Antiaris 
(Mor.), Balanophora (Balanoph.), Stephania (Menis.), Pittosporum (Pitt.), 
Macaranga (Euph.), Pleurostylia (Celast.), Ganophylliim (Sapin.), Leea (Vit.), 
Firmiana (Sterc.), Brackenricigea (Och.), Garcinia (Gutt.), Alangium (Alang.), 
Syzygium (Myrt.), Memecylon (Melast.), Polyscias (Aral.), Maesa (Myrs.), Olea 
(Oleac.), Alstonia (Apoc.), Gmelina (Verb.) and Pavetta (Rub.). 

4b. Present in at least the Malagasy region, South-East Asia (with rare 
exceptions), and western Malesia; absent from mainland Africa (27 genera). 
Only one of these, Ghila (Anacard.), terminates its distribution in New Guinea; 
21 occur in the Fijian region; and 22 reach Australia. Of those that 
reach Australia, 15 also occur in New Caledonia (three of which are also known 
from New Zealand), and 14 of these are further present in the Fijian region. 

Among the genera reaching Australia are Pothos (Arac.), Galeola (Orch.), 
Polyalthia (Annon.), Slrongylodon (Fab.), Claoxylon (Euph.), Elaeocarpus 
(Elaeo.), Dillenia (Dill.), Carallia (Rhiz.), Geniostoma (Log.), Atyxia (Apoc.) and 
Timonius (Rub.). 

4c. Present in at least South-East Asia and (with rare exceptions) western 
Malesia; absent from Africa and the Malagasy region (211 genera). Two 
hundred and seven of these occur in western Malesia; 85 more or less terminate 
their distributions in New Guinea; 65 occur in the Fijian region; and 106 reach 
Australia. Of those that reach Australia, 40 also occur in New Caledonia (six of 
which are also known from New Zealand), and 32 of these are further present in 
the Fijian region. 

Among the genera more or less terminating their ranges in New Guinea are 
Korthalsia (Palm.), Chloranlhus (Chlor.), Castanopsis (Fag.), Poikilospermum 
(Urt.), Macrosolen (Lor.), Sycopsis (Hamm.), Sclewpymm (Sant.), Parahaena 
(Menis.), Phaeanthus (Annon.), Cymnacranlhera (Myrist.), Actinodaphne 
(Laur.), Aphanamixis (Meliac.), Blumeodendron (Euph.), Galearia (Euph./ 
Pandac.), Daphniphyllum (Euph./Daph.), Mangifera (Anacard.), Bhesa (Celast.), 
Platea (Icac.), Sahia (Sab.), Anisoptera (Dipt.), Aquilaria (Thym.), Duahanga 
(Sonn.), Mastixia (Corn.), Micrechites (Apoc.), Aeschynanlhes (Ges.) and 
Calophanoides (Acanth.). 

Among the genera reaching Australia are Freycinetia (Pandan.), Licuala 
(Palm.), Atpinia (Zing.), Mataisia (Mor.), Cansjera (Opil.), Hypserpa (Menis.), 
Cananga (Annon.), Myristica (Myrist.), Endiandra (Laur.), Maniltoa (Fab.), 
Glycosmis (Rut.), Garuga (Burs.), Dysoxyluni (Meliac.), Xanthophyllum 
(Polygal.), Bischojia (Euph.), Semecarpus (Anacard.), Harpullia (Sapin.), 
Ryparosa (Flac.); Teirameles (Datis.), Phaleria (Thym.), Planchonia (Barr.), 
Decaspermum (Myrt.), Agapeies (Eric.), Ligustrum (Oleac.), Fagraea (Log.), 
Parsonsia (Apoc.), Erycihe (Conv.) and Anlhocephalus (Rub.). 

4d. Present in at least western Malesia; absent from Africa, the Malagasy 
region, arid South-East Asia (86 genera). Thirty-nine of these more or less 
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terminate their distributions in New Guinea; 23 occur in the Fijian region; and 
28 reach Australia. Of those that reach Australia, 10 also occur in New 
Caledonia (three of which are also known from New Zealand), and eight of these 
are further present in the Fijian region. 

Among the genera more or less terminating their distributions in New 
Guinea are Cyrlostachys (Palm.), Hylophila (Orch.), Prainea (Mor.), 
Lepeostegeres (Lor.), Cladomyza (Sant.), Archangelisia (Menis.), Elmerrillia 
(Mag.), Mitrella (Annon.), Syndyophyllum (Euph.), Koordersiodendron 
(Anacard.), Lophopyxis (Loph.), Schuunnansia (Och.), Pangium (Flac.), 
Octomeles (Datis.), Gynotroches (Rhiz.), Beccarianthus (Melast.), Harmsio- 
panax (Aral.), Diplocosia (Eric.), Lepiniopsis (Apoc.), Petraeovitex (Verb.) and 
Dichrotrichum (Ges.). 

Among the genera reaching Australia are Streblus (Mor.), Dendrocnide 
(Urt.), Amyema (Lor.), Vavaea (Meliac.), Ryssopterys (Malpig.), Codiaeum 
(Euph.) and Elattostachys (Sapin.). 

5. Australasian genera 

These are restricted to, or otherwise appear to centre on, the Australasian 
region. Of the genera selected, 139 (19.4%) have distributions of this type. The 
following distribution patterns occur among these: 

5a. Restricted to New Guinea (including the Bismarck Archipelago) (38 genera). 
Among these are Papuacedrus (Cupress.), Brassiophoenix (Palm.), Distrianthes 
(Lor.), Kairoa (Monim.), Annesijoa (Euph.), Brassiantha (Celast.), Sericolea 
(Elaeo.), Papuechiles (Apoc.), Lamiodendron (Bignon.), Oxychlamys (Ges.) and 
Versteegia (Rub.). 

5b. Nearly restricted to New Guinea (also occurring in the Moluccas and/or the 
Solomons) (16 genera). Among these are Rhopaloblaste (Palm.), Sogerianthe 
(Lor.), Polyporandra (Icac.), Hollrungia (Passif.) and Eucalyptopsis (Myrt.). 

5c. Centring on New Guinea and ranging east into the Pacific to at least as far 
as the Fijian region; absent from Australasia outside Papuasia (11 genera). Of 
the 11 genera, 10 also occur in eastern Malesia. Among these are Drymophloeus 
(Palm.), Spiranlhemiim (Cunon.), Rejoua (Apoc.), Airosperma (Rub.) and 
Mastixiodendron (Rub.). 

5d. Present in Australia but absent from New Caledonia and New Zealand (37 
genera). Of the 37 genera, 17 also occur in eastern Malesia, two in western 
Malesia, and two in the Fijian region. Among these are Hydriasiele (Palm.), 
Legnephora (Menis.), Galbulimima (Himentand.), Eupomatia (Eupomat.), 
Dryadodaphne (Monim./Athrosperm.), Piptocalyx (Monim./Trimen.), Palmeria 
(Monim.), Hymenosporum (Pitt.), Ceratopelalum (Cunon.), Choriceras (Euph.), 
Tochima (Sapin.), Aceraliiim (Elaeo.), Mackinlaya (Aral.) and Neosepicaea 
(Bignon.). 

5e. Present in Australia and New Caledonia but absent from New Zealand (21 
genera). Of the 21 genera, 11 also occur in eastern Malesia, six in western 
Malesia, and three in the Fijian region. Among these are Grevillea (Prot.), 
Amylotheca (Lor.), Bubbia (Winter.), Polyosma (Sax.), Acsmithia (Cunon.), 
Anthocarapa (Meliac.), Fontainea (Euph.), Euroschinus (Anacard.), Spheno- 
stemon (Aquif./Sphenostem.), Durandea (Linac.), Xanthomyrtus (Myrt.) and 
Tapeinosperma (Myrs.). 
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5f. Present in Australia, New Caledonia, and New Zealand (four genera). Of the 
four genera, three also occur in eastern Malesia, three in western Malesia, and 
two in the Fijian region. These are Agathis (Arauc.), Corynocarpus (Corynoc.), 
Quintinia (Sax.) and Melwsidews (Myrt.). 

5g. Present in Australia and New Zealand but absent from New Caledonia (four 
genera). Of the four genera, three also occur in eastern Malesia, one in western 
Malesia, and one in the Fijian region. These are Phyllocladus (Podocarp.), 
Tecomanthe (Bignon.), Coprosma (Rub.) and Olearia (Comp). 

5h. Present in New Caledonia but absent from Australia and New' Zealand (six 
genera). Of the six genera, two also occur in eastern Malesia and two in the 
Fijian region. These are Trimenia (Monim./Trimen.), Hunga (Rosac./ 
Chrysobal.), Alphandia (Euph.), Duhouzetia (Elaeo.), Agatea (Viol.) and 
Periomphale (Caprif.). 

5i. Present in New Zealand but absent from Australia and New Caledonia. One 
genus, Carpodettis (Sax.). 

SUMMARY AND DISCUSSION 

Of 716 New Guinea rainforest genera, 140 (19.6%) have cosmopolitan, 
pantropical, or tropical trans-Pacific distributions; 24 (3.3%) have mainly 
temperate distributions (these are about equally divided between north 
temperate and south temperate genera); 413 (57.7%) appear to centre, in their 
distributions, on tropical regions to the north and west of New Guinea; and the 
remaining 139 (19.4%) appear to centre on Australasia (54 of these are 
restricted, or nearly restricted, to New Guinea; 1 1 appear to centre on New 
Guinea and range into the Pacific; and the remaining 74 occur in Australasia to 
the south of New Guinea). 

With regard to the regional occurrence of these genera, 571 (about 80%) 
occur in western Malesia, 269 (about 37%) in the Fijian region, and 447 (about 
62%) in other parts of Australasia (421 of these occur in Australia). Of the 421 
genera that occur in Australia, 226 also occur in New Caledonia and/or New 
Zealand. 

Besides the 65 genera that appear to have originated in New Guinea 
(distribution types 5a-c), it appears that the New Guinea rainforest flora is 
composed almost entirely of genera that have arrived from either western 
Malesia or Australia. Although over a third of the genera are shared with the 
Fijian region, it is apparent, as van Balgooy (1971) has shown, that the flora of 
that region is basically an attenuated Malesian one. Genera with trans-Pacific 
tropical distributions (type lb) may have arrived from the east, but there seems 
to be little evidence that more than a very few did; they are practically all widely 
distributed in Indo-Malesia (two, Spathiphyllum (Arac.) and Heliconia (Musac.), 
terminate their western distributions in eastern Malesia), and the majority are 
absent from the Fijian region. 

Since the number of genera shared with western Malesia is considerably 
higher than that shared with Australia, there is little doubt that New Guinea has 
received more of its rainforest genera from areas to the north and west of the 
island than from the south. Although New Guinea must have initially been 
occupied by Australian plants, it appears that it was subsequently more or less 
over-run by South-East Asian plants, perhaps because the original Australian 
occupants were temperate or subtropical in origin and thus less favoured by the 
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tropical conditions that existed on the island by the time contact was made with 
the Malesian archipelago. 

As 1 have noted previously (Hartley et al. 1973), genera that have 
apparently arrived from the south tend to be most prevalent in New Guinea in 
the montane forests (above about 900 m). Many of these genera appear to be 
restricted to montane forests in New Guinea, for example Phyllocladus 
(Podocarp.), Nothofagus (Fag.), Drimys (Winter.), Dryadodaphne (Monim./ 
Athrosperm.), Piplocalyx (Monim./Trimen.), Quintinia (Sax.), Acsmithia 
(Cunon.), Pullea (Cunon.), Sphenostemon (Aquif./Sphenostem.), Xanthomyrius 
(Myrt.) and Gunnera (Halorag.), but others range from lowland or foothill to 
montane forests, for example Grevillea (Prot.), Stenocarpus (Prot.), Galhutimima 
(Himentand.), Levieria (Monim.), Steganlhera (Monim.), Polyosma (Sax.), 
Ceratopetalum (Cunon.), Weinmannia (Cunon.) and Flindersia (Rut.). A few 
southern genera, for example Oreocallis (Prot.) and Eupomatia (Eupomat.), 
seem to be restricted in New Guinea to forests below 900 m. While it is true that 
southern genera are most commonly encountered in the mountains, the 
lowlands being dominated by northern and western genera, 1 doubt if the 
mountain forests are dominated by southern genera. In an analysis of the New 
Guinea flora, van Balgooy (1976) found that if all genera are taken into account, 
the mountains as well as the lowlands are dominated by genera that have 
apparently arrived in New Guinea from the north and west. 

Schodde & Calaby (1972) have suggested that the tree genera of New 
Guinea rainforests above 1500 m are predominantly, if not exclusively, of 
southern affinity. This may be true if the analysis is restricted to genera confined 
to this habitat, but if genera with wide altidudinal ranges in New Guinea are 
included, it is evident that many of the subcanopy and canopy trees of this 
habitat belong to genera that have probably arrived in New Guinea from the 
north or west, for example Polyalthia (Annon.), Myrislica (Myrist.), Primus 
(Rosac.), Endospermum (Euph.), Macaranga (Euph.), Ilex (Aquif.), Lopho- 
pelalum (Celast.), Turpinia (Staphyl.), Platea (Icac.), Ganophyllum (Sapin.) 
Eirmiana (Sterc.), Dillenia (Dill.), Adinandra (Theac.), Ternstroemia (Theac.), 
Calophylluin (Gutt.), Garcinia (Gutt.), Gynotroches (Rhiz.), Arthrophyllum 
(Aral.), Fagraea (Log.), Alslonia (Apoc.) and Neonauclea (Rub.). 

Many of the New Guinea genera were probably widespread in Gondwana- 
land in the late Cretaceous and/or early Tertiary, the most likely ones being 
those that occur in both temperate South America and Australia or are common 
to Australia and New Caledonia and/or New Zealand. Many of the genera with 
the latter type of distribution have apparently arrived in Australasia more 
recently, however. Of the 226 genera common to Australia and New Caledonia 
and/or New Zealand, 168 (over 70%) are also present in the Fijian region. Since 
the flora of the Fijian region is predominantly Malesian, it would seem most 
likely that most of these 168 genera have arrived in Australasia since the 
mid-Miocene contact between New Guinea and the Malesian archipelago. It 
should be noted, however, that a few apparently Gondwanean genera occur in 
the Fijian region, some examples among the New Guinea genera being Agathis 
(Arauc.), Gevuina (Prot.), Acsmithia (Cunon.), Pullea (Cunon.) and 
Weinmannia (Cunon.). Some other apparently Gondwanean New Guinea 
genera are Nothofagus (Fag.), Grevillea (Prot.), Buhhia (Winter.), Beilschmiedia 
(Laur.), Polyosma (Sax.), Caldcluvia (Cunon.), Flindersia (Rut.), Euroschinus 
(Anacard.), Corynocarpus (Corynoc.), Sphenostemon (Aquif./Sphenostem.), 
Citronella (Icac.), Sloanea (Elaeo.) and Rhodamnia (Myrt.). 
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NON-AURANTIOID RUTACEAE 

The non-aurantioid Rutaceae, all of which are rainforest plants in New 
Guinea, are represented in the Indo-Malesian-Australasian region by 24 
rainforest genera. Thirteen of these do not occur in New Guiirea: Boenning- 
hausenia Reichb., Skimmia Thunb. and Tetradium Lour, (including Eiiodia 
sections Tetradium (Lour.) Engl., Evodioceras Dode and Suhtrigonospermum 
Huang) are widespread in South-East and east Asia and terminate their 
distributions in Malesia to the west or north of New Guinea; Toddalia Juss. has 
an African-lndo-Malesian distribution that terminates in western Malesia; 
Acradenia Kipp, (including Luerssenidendron Domin), Bosistoa F. Muell., ex 
Benth. (including Pagetia F. Muell.), Bouchardatia Baill., Brombya F. Muell. 
and Pentaceras Hook. f. are endemic to eastern Australia; Comptonella Bak. f., 
Dutaillyea Baill. and Zieridium Baill. are endemic to New Caledonia; and 
Sarcomelicope Engl, (including Bauerella Borzi) ranges from eastern Australia 
east to New Caledonia and Fiji. 

The eleven genera that occur in New Guinea are listed below with notes on 
their distributions and apparent origins in New Guinea. 

Acronychia J. R. & G. Forst. (including Pleiococca F. Muell.) 

Acronychia, which was recently revised (Hartley 1974), ranges from India 
east to south-west China and Taiwan, south-east throughout Malesia to the 
Solomons, New Caledonia, and Lord Howe Island, and south in eastern 
Australia from Cape York Peninsula to eastern Victoria. Despite this rather 
wide distribution the genus is almost entirely eastern Australian and New 
Guinean, 17 of the 46 known species (four have not yet been published; two 
from New Guinea and two from Australia) being endemic to the former area and 
26 to the latter. Of the remaining species, one is common to eastern Australia, 
Lord Howe Island and New Caledonia, one is distributed from mainland Asia 
throughout Malesia to New Guinea, and one ranges from Java east to the 
Solomons. As is shown in the revision, the most primitive species of the genus 
occur in Australia and it is thus probable that the genus initially colonized New 
Guinea from Australia. It is noteworthy that the two species that occur in 
western Malesia are among the most highly derived. 

Euodia J. R. & G. Forst. 

Euodia has traditionally been considered to be a large genus of about 200 
species that ranges throughout the Madagascar-Indo-Pacific-eastem Asian 
region. I regard it (unpubl.) as a small genus of about six species (most of the 200 
species are more correctly placed in either Melicope or Tetradium). Euodia has 
highly and rather pleasantly aromatic leaves and is widely cultivated throughout 
Melanesia to Samoa; it is probably indigenous only in New Guinea, the 
Solomons and north-east Queensland. It is apparently most closely related to 
the genus Brombya, which is endemic to north-east Queensland, and seems 
likely to have been derived from it (Brombya has eight stamens, Euodia has four 
or very rarely eight). It is thus probable that Euodia arrived in New Guinea 
from Australia. 

Evodiella van der Linden 

Evodiella consists of five or perhaps six species, one common to north-east 
Queensland (from about Cooktown south to Rockingham Bay, including the 
Atherton Tableland) and New Guinea, and four or five endemic to New Guinea. 
The phylogenetic relationships of the genus and the species are not clear, but the 
distribution of the genus would appear to indicate that it is of Australian origin. 
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Flindersia R. Br. 

Flindersia is known lo occur naturally in the Moluccas (Ceram and 
Tanimbar Islands), New Guinea, New Caledonia and eastern Australia from 
Cape York Peninsula south to south-central New South Wales. It consists of 17 
species, one endemic to New Guinea and the Moluccas, one endemic to New 
Caledonia, 11 endemic to Australia, and four common to Australia and New 
Guinea. In a recent revision (Hartley 1969) and subsequent study (Hartley & 
Hyland 1975), it has been shown that three of the four most primitive species 
occur in Australia — F. hrassii Hartley & Hyland and F. brayteyana F. Muell. 
are endemic to north-east Queensland, F. laevicarpa White & Francis is 
common to north-east Queensland and New Guinea (the Queensland and New 
Guinean plants are recognized as different varieties), and F. fournieri Ranch. & 
Sebert is endemic to New Caledonia — and that the centre of morphologic 
diversity of the genus is clearly in Australia. It is thus most likely that the New 
Guinean taxa (and the New Caledonian species) are of Australian ancestry. 

Geijera Schott 

Geijera apparently consists of about six species, one common to New 
Guinea and Australia (and possibly New Caledonia), two or three endemic to 
New Caledonia, and two or three endemic to Australia. The single New 
Guinean species, G. salicifolia Schott, is of widespread occurrence in rainforest 
areas of Queensland and New South Wales (it also spreads inland in drier 
habitats), and in view of this, and the overall distribution of the genus, it would 
appear to have arrived in New Guinea from Australia. 

Halfordia F. Muell. 

Halfordia apparently consists of three species, one nearly endemic to New 
Guinea (also occurring in the Moluccas and the Solomons), one endemic to 
rainforests of north-east Queensland, and one occurring in south-east Queens- 
land-north-east New South Wales rainforests. New Caledonia and the New 
Hebrides. Morphologically, these species are all very similar, but the two species 
that occur in Australia are clearly more closely related to one another than 
either is to the New Guinean species. In view of the essentially Australian-New 
Caledonian-New Guinean distribution of the genus, and the obviously relictual 
distribution of the two species in Australia, it seems most likely that the New 
Guinean species is of Australian ancestry. 

Lunasia Blanco 

Lunasia, which is a remarkably distinct genus without any apparent close 
relatives, is monotypic and ranges from the Philippines and Borneo south to 
Java and east to New Guinea and the tip of Cape York Peninsula. As is evident 
in a recent revision (Hartley 1967), the genus is far more diverse morpho¬ 
logically in western Malesia (especially the Philippines) than in New Guinea. 
Since New Guinea would seem to offer nearly as much scope for morphological 
diversification as western Malesia, this would seem to indicate that the genus has 
been in the latter region for a longer period of time. 

Medicosma Hook. f. (including Coombea van Royen) 

In my recent studies (unpubl.) it has become evident that the genus 
Medicosma, previously considered to be monotypic and endemic to eastern 
Australia, consists of about 15 species. About five of these are endemic to 
eastern Australia, eight or so are endemic to New Caledonia, and one, which is 
the type and only species of the recently described genus Coombea, is endemic 
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to southern New Guinea. The morphological diversity of the genus is 
considerable in both Australia and New Caledonia, but it appears that the most 
primitive species occurs in Australia. The New Guinean species, which is 
known only from the Merauke District, is quite clearly of Australian ancestry. 

Melicope J. R. & G. Forst. 

The genus Melicope. as 1 interpret it (unpubl.), consists of perhaps 150 
species and is distributed from Madagascar to India and southern China, 
throughout Malesia, Micronesia, Melanesia and Polynesia to the Society Islands, 
and south to south-eastern Australia and New Zealand. Probably about a third 
of the species occur in New Guinea. Although there are only about 10 species in 
Australia, about eight in New Caledonia, and two in New Zealand, these appear 
to include just about all of the basic morphological variability found in the 
genus. Also, the genera that appear to be the closest possible ancestral relatives 

Melicope are all restricted to Australia or otherwise appear to be Australian 
in origin, these being Acradenia, Bosistoa, Bouchardatia, Bromhya, Eiiodia and 
Medicosma. It thus seems most likely that Melicope is of Australian origin. 

Tetractomia Hook. f. 

Tetractoinia, another remarkably distinct genus without any apparent close 
relatives, is entirely Malesian in distribution, ranging from the Malay Peninsula 
and Sumatra east to the Solomon Islands. It consists of one widespread 
polymorphic species and five local species, one each from southern Malaya, the 
Celebes and Guadalcanal, and two from the Vogelkop Peninsula of New 
Guinea. As I have shown in a revision of the genus (Hartley 1979), the 
widespread species and the one from southern Malaya appear to be the most 
primitive, and the one from Guadalcanal appears to be the most highly derived. 
Since both of the primitive species occur in western Malesia, and the widespread 
one of the two shows the greatest amount of morphological diversity in that 
region, it would appear that the genus initially colonized New Guinea from the 
north or west. 

Zanthoxylum L. (including Fagara L.) 

A genus of about 200 species, Zanthoxylum is mainly pantropical in 
distribution. There are, in addition, several temperate-latitude species in eastern 
Asia, and one in North America. As I have shown in a revision and subsequent 
studies of the Malesian species of the genus (Hartley 1966, 1970, 1975), 20 
species occur in Malesia, of which nine occur in New Guinea (six are restricted, 
or nearly restricted, to New Guinea). In the Indo-Pacific region the greatest 
basic morphological diversity and the largest number of apparently primitive 
species occur in South-East Asia-western Malesia. On the basis of species 
relationships there is evidence, however, that the genus colonized New Guinea 
from both Australia and western Malesia. The Australian connection is 
probably the older one, especially in view of the close relationship between the 
endemic New Guinean montane species Z. conspersipunctatum Merr. & Perry 
and two geographically disjunct and apparently vicarious eastern Australian 
rainforest species. Z. venijkum F. M. Bailey of north-east Queensland, and Z. 
hrachyacanthum F. Muell., which ranges from the Eungella Range in 
east-central Queensland south to north-eastern New South Wales. 
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SUMMARY 

or the 11 genera of non-aurantioid Rutaceae that occur in New Guinea, 
eight {Acronychia, Euodia, Evodiella, Flindersia, Geijera, Halfordia, Medicosma 
and Melicope) appear to have arrived from Australia, two (Lunasia and 
Tetraclomia) appear to have arrived from western Malesia, and one 
{Zanthoxylum) appears to have arrived from both western Malesia and 
Australia, but probably first from Australia. 
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ABSTRACT 

Morat, Ph.'. Veillon. J.-MJ & MacKee, H. S? (‘Centre ORSTOM. B.P. A5 Cedex, 
Noumea, New Caledonia: -B.P. 3369, Noumea, New Caledonia) 1986. Floristic 
relationships of New Caledonian rainforest phanerogams. Telopea 2(6): 631-679 — A 
detailed analysis of the New Caledonian rainforest flora is given; 1499 species in 365 
genera and 108 families are listed. Distribution of the species within New Caledonia is 
given in terms of specificity to rainforest (forest/non-forest and forest occurrence) and 
to substrate (only ultrabasic/absent from ultrabasic/present on ultrabasic and other 
substrates). Distribution of genera is presented according to occurrences in 12 phyto¬ 
geographic units from endemic to pantropical. Sources of information are given. 
Comparisons with the whole New Caledonian phanerogamic flora are made; 46% of 
genera and species and 66% of families occur in the rainforest. For the flora the level of 
specific endemism is c. 75%. Floristic affinities are assessed by; comparison of numbers 
of genera shared with other regions (pantropical genera included/excluded); and 
numbers of genera shared exclusively by New Caledonia and 2, 3, 4, 5 or 6 other 
regions. In these comparisons Australia, New Guinea, Malesia, Fiji, the New Hebrides, 
the Solomon Islands and then New Zealand have the most genera in common with New 
Caledonia. A floristic affinity co-efficient for each territory was calculated from the 
proportion of the number of common genera to the number of territories in which they 
occur, for groups of two to six territories. From these data, the calculated floristic 
affinities are Australia — 27%, New Guinea — 20%, Malesia — 12%, Fiji — 10%. New 
Hebrides — 7.5%, Solomons — 7% and New Zealand — 3%. Origins of the New 
Caledonian flora are discu.ssed in relation to the geological history; continental isolation 
since the Permian, proximity of north-eastern Australia and New Guinea until the 
lower Cretaceous, and early Tertiary formation of widespread peridotites are major 
factors in the development of this flora. Comparisons of edaphic preferences show that 
c. 30% of species occur only on ultrabasic substrates, c. 40% are restricted to other 
substrates, and c, 30% occur on both sets of substrates. Of the exclusively forest species, 
c. 500 are restricted to substrates other than ultrabasics, and c. 300 to ultrabasics. 
Groupings of families according to substrates are also given. The authors question the 
positive influence of the ultrabasic substrates on the floristic richness and on the 
conservation of archaic ancestral components of the flora. 

INTRODUCTION 

New Caledonia has long attracted phytogeographical analysis (Balansa 
1873, Brongniart 1874, Fournier 1874, Brousntiche 1884, Bernard 1895, 
Guillaumin 1921, 1924, 1928, 1934, 1954, 1964a, Virot 1956, Baumann- 
Bodenheim 1956, Thorne 1965, 1969, van Balgooy 1960, 1971). Early botanists 
working on the flora were quick to recognize its originality. When it became 
better known, together with other Pacific floras, the high proportion of endemics 
was emphasized both at specific (76% for Guillaumin 1921; 90% for Baumann- 
Bodenheim 1956, Guillaumin 1964a) and at generic level (1% for Brongniart 
1874, 13.5% for Thorne 1969, 16% for van Balgooy 1960). Floristic links were 
demonstrated, mainly with Australia and New (Guinea (Thorne 1965, van 
Balgooy 1960, 1971). The presence of numerous archaic forms (gymnosperms 
and primitive angiosperms) led authors concerned with Pacific phytogeography 
to recognize the individuality of the island, defined as a ‘Region canaque’ 
(Guillaumin 1928, 1934), ‘New Caledonian Region’ (Good 1964, van Balgooy 
1960, 1971),‘Sub-region’(Thorne 1963),‘Sub-kingdom’ (Takhtajan 1969). 
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The time has come to reconsider the biogeographic relationships of the 
Territory. The most recent publications (Thome 1965, van Balgooy 1971) are in 
fact based on distinctly earlier data (Guillaumin 1948, Baumann-Bodenheim 
1956). Later botanical advances in New Caledonia and in the Pacific generally 
justify a new approach, which is the first aim of the present article. Attention is 
here focussed on the rainforest, a choice that greatly reduces uncertainties in 
distinguishing native species from those of relatively recent introduction. The 
rainforest has, for our purposes, the clear advantage that for obvious climatic 
and palaeoclimatic reasons, relict forms are better conserved in it than 
elsewhere. Unless seriously disturbed it resists invasion by outside elements, real 
floristic affinities being thus more evident. Such forests exist in New Caledonia 
on a wide range of substrates — limestone, basalt, schist, greywacke, clays and 
also the ultrabasic rocks (peridotites and serpentinites), which produce 
exceptional edaphic conditions affecting the whole mineral nutrition of plants 
(excess of Mg and the heavy metals Ni, Cr, Mn; deficiency of P and K). These 
special conditions are often invoked (Virot 1956, Thorne 1965, Jaflfre 1980) to 
explain the abundance and persistence of primitive relict forms. The second aim 
of this study is to check this hypothesis by a quantitative analysis of the species 
according to their habitats. 

METHODS 

All available data have been reconsidered in listing as completely as 
possible all species recorded for the Territory. Doubtful taxa have been 
eliminated, as well as introduced plants, as we deal only with the native 
phanerogamic flora. 

The rainforest 

We deal with the rainforest as defined and mapped in the ‘Atlas de la 
Nouvelle-Caledonie’ (Morat et al. 1981), thus covering the following formations 
in their essentially intact state: dense evergreen forest of low and medium 
altitudes; dense mountain forest; the edaphic variant represented by evergreen 
forest on limestone. All other forest or similar formations are excluded — 
sclerophyll forest, swamp forest, mangrove, tall shrubland, gallery forest, etc. 
The rainforest covers 300000 ha on the main island plus 1000()0 ha in the 
Loyalties and the Isle of Pines, equivalent to 22% of the total surface of the 
Territory of New Caledonia (Fig. 1). 

Species of the rainforest 

All plants are included whose occurrence in undisturbed rainforest is 
constant and unequivocal, regardless of their abundance, their bulk, their 
association with any particular stratum or biological type or their possible 
presence in other formations. The stipulation of undisturbed forest excludes all 
‘secondary’ species which, colonizing forest edges or openings where a large tree 
has fallen, penetrate accidentally and temporarily into the forest, unless they 
exist, even rarely, within the intact formation. Riibus moluccanns, for example, 
a species very probably native, but known in forest only in disturbed and open 
situations, is omitted. A few heliophilic species are, however, included, e.g. 
Duhoisia myoporoides, a shrub or small tree appearing abundantly whenever an 
opening (track or clearing) is made, but definitely known, though rare, in normal 
rainforest. Other species characteristic of adjacent stations, such as coastal scrub 
or gallery forest, occur exceptionally in rainforest. Their presence, due to an 
accidental introduction or to a transitory situation (edge of a rapidly advancing 
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\V MIXED FOREST SAVANNA FORMATION 

Figure I. Rainforest in New Caledonia. 

rainforest), is only sporadic. Such species are excluded, e.g. Eriaxis rigida 
(Orchidaceae), Gahnia neocaledonica (Cyperaceae), Joinvillea spp. (Flagel- 
lariaceae), Allophylus cohhe (Sapindaceae), Malaisia torluosa (Moraceae), 
Gouania leratii (Rhamnaceae), Lindenia viiiensis (Rubiaceae), Heliconia sp. 
(Musaceae), etc. 

Precise delimitation of the rainforest is often dilTicult, and where it passes 
progressively into tall shrubland, gallery forest or secondary forest, becomes 
essentially subjective. Each doubtful taxon has therefore been considered 
individually and those retained which best meet the chosen criteria in the light 
of existing literature, notes on herbarium sheets and, above all, our own observa¬ 
tions and reflections. 

Rainforest species are listed in Appendix 1. Forest species (F) are those 
found only in rainforest. Species found also in other formations are referred to as 
mixed (M). The following groups are defined to determine the effect of substrates 
on floristic diversity and on the level of endemism; 

• species growing only on ultrabasic substrates (U) 

• species absent from ultrabasic substrates (A) 

• species growing on both types of substrate (I). 

Subspecies are not considered. If a species has subspecies of different 
edaphic status (U or A), the species as a whole is classed as 1. The following 
categories thus exist among strictly forest species and those present also in one 
or more other formations. 

U A 1 

F 
M 

FU FA FI 
MU MA Ml 
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The substrate has little if any influence on the distribution of epiphytes. 
Possible associations between epiphytes and their hosts are too little known to 
offer significant correlations with substrates. Parasitic Loranthaceae are, 
however, much more closely associated with their hosts, whose edaphic status 
they receive. 

As with the data already considered, it is sometimes hard to assign a definite 
edaphic status to particular species. Some parts of the Territory still lack 
detailed geological maps, and even these cannot show all small-scale variations. 
Here also, published data and information on herbarium sheets, used critically 
and with caution, have been completed by our own observations. Doubtful 
species are left without edaphic status. 

Genera and families of the rainforest 

These are established using the lists of species occurring exclusively (F) or 
partially (M) in this formation. It may be noted that certain genera {Acrido- 
carpus, Erythroxylum, Grevillea. Isachne, etc.) are excluded as having no forest 
species in New Caledonia although represented elsewhere in rainforest. 

The genus is adopted as the working unit in phytogeographical analyses, for 
the reasons already cited by van Balgooy (1971) (more homogenous compari¬ 
sons, relative numerical stability at different dates, definition generally sounder 
than that of species). In some cases, however, subgenera or sections are 
considered more significant than the genus itself in establishing floristic 
relationships: e.g. subgenus Antholoma rather than Sloanea; section Scaevola 
less its two pantropical species instead of the genus Scaevola. Certain genera 
whose limits seem ill-defined are considered together, e.g. Caryophyllus and 
Jambosa with Syzygium. 

Rainforest genera are listed in Appendix 2. This list does not agree 
completely with the list of species (Appendix 1) because of nomenclatural 
complications arising when authors publish new genera or new synonymy with¬ 
out making, at specific level, all the new combinations that seem to be required: 
e.g. Gymnosloma (Casuarinaceae) for some species of Casitarina (Johnson 
1980); Eucarpha and Virolia (Proteaceae) for some species of Knighlia and 
Macadamia (Johnson & Briggs 1975); Cassine (Celastraceae) for Elaeodendron 
(Ding Hou 1962); Anthocarapa for Amoora (Pennington & Styles 1975); Pisonia 
(Nyctaginaceae) for Calpidia (Stemmerik 1964); Lethedon (Thymeleaceae) for 
Microsemma (Kostermans 1963), etc. Elsewhere, generic changes are only 
proposed by the specialists concerned, e.g. transfer to Medicosma of Melicope 
p.p. (Rutaceae) (T. G. Hartley pers. comm.) or revival of Tristaniopsis, a genus 
long reduced to synonymy under Trislania (Myrtaceae) (J. W. Dawson pers. 
comm.). In neither case is it for us to make the combinations instead of the 
authors proposing new generic limits. Such taxa appear, therefore, under their 
current binomials in the specific list and under the new generic name in the lists 
of geographical distribution. The quantitative results are not afl'ected, being 
derived separately from each list. 

SOURCES OF INFORMATION 

These are too numerous to be cited completely; the most important have 
already been mentioned or appear in the references. For the nomenclatural 
status of taxa and for their distribution within New Caledonia in relation to 
edaphic factors, the sources are of three types: the existing literature; the 
herbarium of Centre ORSTOM (Noumea); and naturally, personal observations. 
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The literature is considerable and scattered through many journals, floras, lists 
and compendia. We have first considered the most recent floras and revisions, in 
particular the Flore de la Noiivelle-Caledonie et Dependances in which 16 
families (four gymnosperm families, Sapotaceae, Proteaceae, Lauraceae, 
Epacridaceae, Orchidaceae, Solanaceae, Acanthaceae, Bignoniaceae, Symplo- 
caceae, Flacourtiaceae, Icacinaceae and Corynocarpaceae) concerned in this 
work have appeared. There may be added seven families (Elaeocarpaceae, 
Apocynaceae, Trimeniaceae, Monimiaceae, Atherospermataceae, Chlorantha- 
ceae and Amborellaceae) in course of publication, the manuscripts or relevant 
information having been communicated to us. Numerous families represented in 
the rainforest have also been studied recently in whole or in part. These are 
Anacardiaceae {Eiiroschinus), Araliaceae {Arthrophyllum), Balanopaceae, 
Celastraceae {Salaciopsis), Chrysobalanaceae, Cunoniaceae (Acsmithia), 
Cyperaceae {Baiimea, Costularia, Gahnia), Euphorbiaceae {Aiistrohuxus, 
Baloghia, Bocquillonia), Fagaceae, Loganiaceae (Geniosloma), Meliaceae, 
Mimosaceac (Alhizia, Pithecellohium, Serianlhes), Moraceae, Myrtaceae (Lepto- 
spermoideae), Oncothecaceae, Palmae, Pandanaceae, Pittosporaceae, Rutaceae, 
Rubiaceae (Tarenna) and Winteraceae. Recent reliable revisions cover about 
65% of the flora here studied. For the rest we have used the results, 
modified where necessary, of the Mission Franco-Suisse (Guillaumin 1957, 
1962, 1964b, 1967, 1974). Earlier sources include numerous and varied 
publications by Schlechter, E. G. Baker, S. Moore, Rendle, Aubreville, Virot, 
Thorne and others (see references). Obvious errors such as the superfluous 
generic name Merismostigma S. Moore, based on a species of Coelospermiim 
B1., have been corrected. 

The local flora is well represented in the herbarium (40000 specimens) of 
Centre ORSTOM (Noumea), another significant source of information, used 
critically, on the edaphic status of species. It is also distinctly useful in questions 
of nomenclature, thanks to many determinations by specialists of families not 
yet treated in Flore de la Nouvelle-Caledonie. 

Geographical distributions outside New Caledonia are taken exclusively 
from the literature. The starting point was the remarkable work of van Balgooy 
(1971), modified and brought up to date in view of new data in later publica¬ 
tions already cited and in recent volumes of Flora Malesiana, in Pacific Plant 
Areas and in the first volume of Flora Vitiensis Nova. Finally, the eighth edition 
of A Dictionary of Flowering Plants and Ferns (Willis 1973) and the Dictionary 
of Australian Plant Genera (Burbidge 1963) served to settle a few outstanding 
questions. 

GEOGRAPHICAL DIVISIONS 

The phytogeographical units of van Balgooy (1971) are modified as we are 
concerned with New Caledonia rather than the whole Pacific. 

Africa — includes the whole continent, plus Madagascar, the Mascarene Islands 
and the Seychelles; the islands are distinguished by a number* if a New 
Caledonian genus is, in this subdivision, limited to one or more of them. 

Asia — includes the whole continent (except the Malay peninsula), plus Japan. 

Malesia — covers the geographical area of Flora Malesiana (including the 
Philippines), except New Guinea, the Bismarck Archipelago and the Aru 
islands. 

*See Appendix 2 

50417-2312-5 
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New Guinea — plus the Bismarck Archipelago and the Aru islands. 

Australia — (including Tasmania). 

Pacific 

Solomon Islands, including Bougainville, which geographically belongs 
here. 

New Hebrides, in the geographical sense, i.e. including the present Vanuatu 
and the Santa Cruz group. 

Lord Howe Island. 

Norfolk Island. 

New Zealand and associated islands (Chathams, Kermadecs, Stewart). 

Fiji. 

North Pacific, an arbitrary unit grouping the following islands - Bonins, 
Carolines, Mariannes, Marshalls, Tuvalu, Phoenix, Tokelau, Hawaii. 

Polynesia, includes French Polynesia plus the Cook Islands. 

Samoa and Tonga, plus Niue, Wallis and Futuna. 

America — the whole continent. North and South America are considered 
together as being little involved, apart from pantropical genera. 

The Phoenix, Tokelau and Tuvalu Islands are associated with the North 
Pacific, on account of their geographical position and because all the relevant 
New Caledonian genera* that occur there are found also in the Carolines or the 
Mariannes. 

DISTRIBUTIONS 

The categories defined by van Balgooy (1971) and their content are also 
somewhat modified in the light of recent taxonomic studies and particularly 
because of the more limited scope of the present work. 

Endemic genera (E), limited to New Caledonia, the Loyalties and the Isle of 
Pines. 

New Caledonian (subendemic) genera (B), for which New Caledonia is a primary 
centre of diversification, having the great majority of the species (usually more 
than 3/4 of the total; e.g. Meryta 19/25, Hedycarya 9/12, Coronanthera 9/11, 
Dizygotlieca 17/17, one species being also in the New Hebrides). For such 
genera New Caledonia usually has a central position {Balanops. Baloghia, 
Meryta), but is sometimes eccentric {Coronanthera, Acianthus) or even at the 
limit of their area {Artia, Delarhrea). Other genera for which New Caledonia is a 
secondary centre of distribution with many species are not, however, considered 
‘New Caledonian’, either because their areas are too wide and scattered for it to 
be their centre of dispersion (Araucaria 13/19, Soulamea 7/14 (with one species 
in the Seychelles, one in Malesia and one in Polynesia), Euroschinus 4/6, 
Agathis 5/20, Campynema 1/2, Arthrophyllum 10/31, and also Dianella, 
Geniostoma, Phyllanthus, Pittosporum, etc.) or because their origin may well be 
elsewhere (Argophyllum, Austrobuxus, Geissois, etc.). 

*AltophyIus, Calophyllum, Calpidia. Epipremmtm, Guettarda, Hemigraphis. Heniandia, Intsia, 
Macaranga, Morinda. Ochrosia, Pandanus. Planchonella. 



Moral et al., Relationships New Caledonian phanerogams 637 

Pacific genera (L), found in one or more island groups in the Pacific but absent 
or rare in America, Asia, Australia, Malesia and New Guinea (e.g. Cyphos- 
perma, Earina). This type of distribution is extended to the following genera; 
Ascarina with one species in Australia and Malesia and another (Jeremie 1980) 
in Madagascar; Dracophyllum (50 species, two of which occur in Tasmania and 
one in continental Australia); Storckiella (five species, one (B. P. Hyland pers. 
comm.) being Australian); Astelia (a few scattered species in Australia, New 
Guinea and South America); Tapeinosperma (39 species in New Caledonia, 11 
in Fiji, two to three others in Australia, Malesia and New Guinea); Scaevola 
section Scaevola (less the two littoral species), extra-Australian but with two 
species in Malesia and New Guinea. More complex distributions are represented 
by Serianthes (four species in New Caledonia, five in other Pacific islands 
(Solomons, New Hebrides, Fiji, Polynesia), four others in New Guinea or 
Malesia), and Austromyrtus (nine Australian species and 28 others in the 
Pacific, including 12 in New Caledonia). Their inclusion in this group is 
justified by the weight of the Pacific species. Similarly, Campynema (one species 
endemic in New Caledonia, another endemic in Tasmania) is better placed here 
than among the Australian genera. 

Subantarctic Pacific genera (J) with disjunct distributions in New Caledonia and 
in the mountains of Australia, New Zealand and South America. Few occur in 
New Caledonia, owing to its geographical position and the absence of high 
mountains. The best examples are Araucaria and Nothofagus, also Decus- 
socarpus, Dacrydium and Lihocedrus (three species in New Caledonia, two in 
New Guinea, two in New Zealand and one in the Andes). 

Subantarctic genera (K) with distributions extending from the Pacific to the 
south of the Indian Ocean, such as Cordyline, Dianella, Podocarpus, the last 
being included here in spite of its vast distribution. Soulamea (one species in the 
Seychelles, one in Malesia and one in Polynesia, the other seven being New 
Caledonian) is placed in this group as is Cunonia whose extraordinary distribu¬ 
tion includes 20 New Caledonian endemics and a single other species, C. 
capensis, in South Africa. They probably belong to an ancient Gondwanian 
element. 

Australian genera (H) include those occurring mainly in Australia (e.g. 
Hibhertia, Styphelia) and even Duboisia and Niemeyera, each with two species 
in Australia and one in New Caledonia. 

Australian-Papuan genera (I) are centred in Australia and New Guinea, such as 
Agathis, Corynocarpus, Euroschinus, Flindersia and Sphenostemon. Cupaniop- 
sis is placed here; 26 of its 60 described species are New Caledonian but there 
are also many in New Guinea and some in Australia. 

Malesian-Papuan genera (G) have their centre of diversification in Malesia or 
New Guinea (with the Solomons and Fiji), or covering both these areas, and are 
poorly represented in Asia, Australia and Polynesia. Typical examples are 
Bureavella and Neuburgia. 

Indo-Malesian genera (F), mainly Asian and Malesian, are little represented in 
Australia and the Pacific, their distributions often ending in New Caledonia or 
Fiji. This group, which oddly contains 12 orchid genera, is exemplified by 
Dacrycarpus, Procris, Acanlhephippium, Appendicula and Coelogyne. 

Indo-Austraiian genera (D) occur in continental Asia, Malesia, Australia and 
the Pacific, but are absent or almost so in Africa, such as Agapetes (sensu 
Sleumer 1966), Desmos, Neisosperma and Pachygone. 
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Palaeotropical genera (G) are absent only from America. 

Pantropical genera (A). 

RESULTS 

The New Caledonian rainforest, as defined above, has 1499 described 
species of phanerogams, distributed in 365 genera and 108 families (Appendix 
1). A comparison with the whole native phanerogamic flora is given in Table 1, 
showing that the rainforest has 46% of the genera and species and 66.7% of the 
families represented in the whole flora. It is, with almost half the species, the 
richest formation in the Territory. 

The level of specific endemism for the whole native phanerogamic flora is 
about 76%, well below the earlier estimates of Baumann-Bodcnheim (1956) and 
Guillaumin (1964a), whose excessive figure of 90% has often been repeated. 
Endemism, as might be expected, is at all systematic ranks highest in the rain¬ 
forest where all five endemic families occur. 

TABLE 1. COMPARISON OF THE RAINFOREST FLORA WITH THE WHOLE 
NATIVE FLORA 

Species Genera Families 

Total Endemic Endemic 
% Total Endemic 

Endemic 
% Total Endemic 

Native 
flora 3256 2476 76.0 787 108 13.7 182 5 

Rainforest 
flora 1499 1345 89.7 365 82 22.4 108 5 

Rainforest 
flora as a 
percentage 
of total 
flora 

46,0 46.4 59.3 

Floristic affinities 

The distribution spectrum is shown in Table 2. Genera of wide distribution 
(A, C, D) represent 45.4% of the rainforest flora, and Malesian genera 9.6%. The 
Australian element (H) is small (3%*), but reaches the more significant level of 
10.4% when Australian-Papuan genera (I) are included. The complete absence 
of American genera may be noted. This element, though not abundant, does 
occur in New Caledonia {Lindenia, Rubiaceae), but is absent from the rain¬ 
forest. Southern genera (Subantarctic Pacific and Subantarctic) are mainly 
gymnosperms — Araucaria, Dacrydium, Decussocarpus, Lihocedrus, Podo- 
carpus and Prunmopilys. This old Gondwanian relict element preserved in 
the rainforest indicates very ancient relationships between the territories where 
it still exists. Pacific genera (L) are few (4.1%). The most striking feature of 
Table 2 is, however, the large number of endemic genera (82, more than 22% of 
the total). Adding the 15 New Caledonian subendemic genera gives 97 genera 
(26.5%) confined to or centred in New Caledonia and belonging to the most 
primitive families — Amborellaceae, Monimiceae, Myricaceae, Oncothecaceae, 
Palmae, Paracryphiaceae, Proteaceae, Winteraceae, etc. 

*This figure.,as will be seen later, does not reflect the floristic links between the two territories. 
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TABLE 2. DISTRIBUTION OF RAINFOREST GENERA 

Type Code Number of Genera Percentage of Total 

Pantropical A 69 18.9 ) 
Palaeotropical C 51 13.9 i 45.4 
Indo-Australian D 46 12.6 ' 
Indo-Malesian F 17 4 7 } 
Malesian-Papuan G 18 4.9 ( 9.6 
Australian H 11 3 0 ) 
Australian-Papuan I 27 lA ) 10.4 
Subantarctic Pacific J 6 1 7 ) 
Subantarctic K 8 2.2 j 3.9 
Pacific L 15 4 1 
Endemic E 82 22 4 ) 
New Caledonian 

(subendemic) B 15 26.5 

TOTAL 365 100 

Some endemic genera {Basselinia, Myodocarpus, Zygogynum) have a wide 
range of species, suggesting that their evolution has continued during a long 
period of isolation. Most, however, are oligotypic, many even monotypic, and 
appear as relicts at the end of an evolutionary line. 

Floristic affinities may be evaluated in several ways. The number of genera 
shared between New Caledonia and various other territories is considered first 
(Table 3). The number of genera in common is high for New Guinea (246), 
Malesia (235) and Australia (233), and somewhat less for Fiji (192), continental’ 
Asia (188) and the New Hebrides (175). 

These high figures are inflated by the 69 pantropical genera that mask the 
true affinities and whose presence, due to efficient dispersal, in various areas 
does not necessarily reflect floristic relationships. The comparison may thus be 
improved by eliminating all the pantropical genera. Tables 3 and 4 show a 
general reduction in shared genera when pantropical genera are not considered. 
This reduction is not, however, uniform (Fig. 2), being: 

• 18% for America, which drops from 12th to 15th place 

• 10-12% for Africa, Asia and the North Pacific 

• 7-8% for Malesia, New Guinea, Australia, the Solomons, the New Hebrides, 
Fiji and Tonga—Samoa, the first six of these, after some changes in relative 
position, now taking the lead 

• 5% for Lord Howe, Norfolk and Polynesia 

• 1% for New Zealand. (Fig. 3.) 

The last figures are easily explained, as pantropical genera are few in these 
essentially extratropical areas. Table 4 thus shows enhanced floristic affinities 
primarily with New Guinea (60%), Australia (57%), Malesia (56%), and then 
with Fiji (45%), the Solomons (42%) and the New Hebrides (40%). New Zealand 
(14.5%) is well behind. 

One could eliminate similarly other widespread elements such as, for 
example, the palaeotropical genera, but this approach is limited as the absence 
of a genus from the whole American continent is in itself biogeographically 
significant. 
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TABLE 3. NEW CALEDONIAN RAINFOREST GENERA PRESENT IN OTHER AREAS 
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TABLE 4. NEW CALEDONIAN RAINFOREST GENERA (LESS THE PANTROPICAL 
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Figure 2. Graphic representation of Tables 3 and 4. 

It is clear that the fewer the territories containing a taxon, the greater is its 
importance in showing their floristic affinity. A genus found only in two terri¬ 
tories implies closer floristic links between them than does one common to both 
but occurring also in other regions, particuarly if these are extensive and 
geographically distant. The problem may thus be approached in another way by 
analysing ihe genera shared by New Caledonia and one only of the other 
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Figure 3. Floristic relationships of the New Caledonian rainforest. 

phytogeographic areas considered (Table 5). In contrast with the previous 
results, Australia heads the list with seven genera (Argophyllum, Canarium 
(section Canariellum), Campynema, Duboisia, Medicosma (T. G. Hartley pers. 
comm.), Niemeyera, Virolia) shared with New Caledonia alone, as against three 
only (Hitnga, Periomphale, Sloanea subgen. Antholoma) for New Guinea. Next 
follow with two genera each Fiji (Acmopyle, Cyphosperma) and the New 
Hebrides (Cyclophyllum, Dizygotheca). Africa appears in Table 5 with the genus 
Cunonia, which has one species, C. capensis, in South Africa, a striking 
example of relict Gondwanian distribution. 

TABLE 5. GENERA LIMITED TO NEW CALEDONIA AND ONE OTHER TERRITORY 
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AMAR. Campynema 1 L 
BURS. Canarium (Sect. Canariellum) 1 H 2 
ESCA. Argophyllum 1 H 2 
PROT. Virotia 1 B 2 
RUTA. Medicosma 1 I 
SAPO. Niemeyera 1 H 
SOLA. Duboisia 1 H 
ALSE. Periomphale 1 B 2 
CHRY. Ifunga 1 B 2 
ELAE. Sloanea (s.g. Antholoma) 1 G 
PALM. Cyphosperma 1 L 
PODO. Acmopyle 1 L 
ARAL. Dizygotheca 1 B 2 
RUBl. Cyclophyllum 1 B 2 
WINT. Belliolum 1 I 
CUNO. Cunonia 1 K 2 
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TABLE 6. GENERA LIMITED TO NEW CALEDONIA AND TWO OTHER TERRITORIES 

•3 .S 

■C .2 ^ ^ 
4: w =2 “ 3 
< < 2 Z C 

a> . S 

o ” C3 

N 

<u 
z 

cd 
CL 

c 
o 
Z 

<u 
c 
Z' *0 cu 

c 
o 

o 
S 

.2 

-w % 
.2 5 
Q Z 

ANAC. Euroschinus 1 1 I 2 
MELI. Anthocarapa 1 1 I 
PHIL. Eustrephiis 1 1 1 
RUTA. Geijera 1 1 I 
SPHE. Sphenostemon 1 1 I 
ELAE. Duhouzetia 1 I G 
PODO. Fakatifolium 1 1 G 
ANON. Richella 1 1 G 
MYRT. Piliocalyx 1 1 B 2 
CESA. Storckiella 1 1 L 
GESN. Coronanthera 1 1 B 2 
THYM. Lethedon 1 1 B 2 
ORCH. Drymoanthus 1 1 L 
EUPH. Baloghia 1 1 B 2 

TABLE 7. GENERA LIMITED TO NEW CALEDONIA AND THREE OTHER TERRITORIES 

BIGN. Deplanchea 1 1 1 I 
FLIN. Flindersia 1 1 1 I 
PROT. Stenocarnus I 1 1 I 2 
SAPO. BeccarieUa 1 1 I D 
LORA. Amylotheca 1 1 1 I 
BALO. Balanops 1 I 1 B 2 
MYRT. Austromyrtus 1 I 1 L 
WINT. Bubbia 1 1 1 I 
EPAC. Dracophyllum 1 1 2 L 
CUPR. Libocedrus 1 1 1 J 
ORCH. Chamaeanthus 1 1 1 G 

Tables 6, 7, 8, 9 and 10 show the genera shared exclusively by New 
Caledonia with two, three, four, five or six other territories. To go further would 
be unprofitable as we come back to the very widespread genera whose 
distributions are less and less significant. In each of these tables, Australia, 
followed fairly closely by New Guinea, has most genera in common with New 
Caledonia. An attempt may be made to quantify these affinities by assigning to 
the different territories a correlation coefficient proportional to the number of 
common genera and inversely proportional to the number of territories in which 
they occur. The five genera Anthocarapa, Euroschinus, Eustrephiis, Geijera and 
Sphenostemon occur, for example, apart from New Caledonia, only in the two 
territories Australia and New Guinea, each of which is assigned the coefficient 
5/2 = 2.5. 
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TABLE 8. GENERA LIMITED TO NEW CALEDONIA AND FOUR OTHER TERRITORIES 
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TABLE 9. GENERA LIMITED TO NEW CALEDONIA AND FIVE OTHER TERRITORIES 
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TABLE 10. GENERA LIMITED TO NEW CALEDONIA AND SIX OTHER TERRITORIES 

M ,7; — 3 
a 

.y « s 
< < s z 

•o 
c 
03 

O 
Z 

N 

03 
CU 

t: 
o 

ti: z 

cd 
00 
c 
o 

o 
E 

n. .2 
>■ 2 

•C ^ 
.52 5 
Q Z 

EUPH. Codiaeum 
CASU. Gymnostoma (Casuarina) 

1111 
1111 

1 
1 

1 
G 2 

* CjUUU. Scaevola (Sect. Scaevola) 1 1 I 1 1 1 L 
MYRS. Tapeinosperma 1111 1 L 
ARAU. Agathis 
ORCH. Cnrysoglossum 

1 1 1 
111 1 

1 1 
1 

I 2 

F 

Adding all the coefficients* obtained for the territories appearing in Tables 
5 to 10 gives the totals^ shown in Table 11 (converted to percentages in the 
second column). This confirms the positions of Australia (27%) and New 
Guinea (20%) as the territories with the closest floristic affinities, followed at 
some distance by Malesia (12%) and then Fiji (10%), the New Hebrides (8%) and 
the Solomons (7%). New Zealand has only 4%. It is no surprise to see thus 
confirmed and amplified the conclusions reached for the whole New Caledonian 
flora (Thome 1965) (Table 11). 

The distribution area of the great majority of genera, apart from the 
southern Gondwanian element (Subantarctic and Subantarctic Pacific), is to the 
west of New Caledonia. Two genera only, Crossostylis and Earina, are centred 
to the east and suggest a Pacific island origin. 

TABLE 11. FLORISTIC AFFINITIES AS SHOWN BY THEIR CORRELATION 
COEFFICIENTS 

Ranking Geographical Division Correlation Coefficient Correlation Coefficient (%) 

1 Australia 21.19 27.2 
2 New Guinea 15.77 20.2 
3 Malesia 9.13 11.7 
4 Fiji 7.63 9.8 
5 New Hebrides 5.90 7.6 
6 Solomons 5.27 6.8 
7 New Zealand 3.22 4.3 
8 Asia 2.49 3.2 
9 Africa 2.15 2.8 

10 Lord Howe 1.26 1.6 
II America 1.23 1.6 
12 Samoa-Tonga 1.13 1.4 
13 Norfolk 0.75 1.0 
14 Polynesia 0.40 0.5 
15 North Pacific 0.25 0.3 

TOTAL 77.87 100.0 

•These decrease from Table 6 to Table 10 as the denominator increases with the number of 
territories. The coefficients are negligible for more than six other territories. 

^It might theoretically be objected that these coefficients depend on the delimitation of the territories 
chosen. Thus the exclusive presence of a genus outside New Caledonia in two units A and B of very 
difterent size (e.g. Australia and Norfolk) gives each the coefficient 1/2 = 0.5. The large unit A could 

11 “■''■ded into A,, A^, A, (e.g. Queensland, Tasmania, the rest of Australia). If the genus occurs in 
all three, they have each the coefficient 1/4 =0.25, as also now has B, as against a total ofO.75 for A 
when the coefficients for the three sub-units are added. The system chosen thus seems to favour 
small territories at the expense of larger areas. This does not, in fact, reflect the true situation. A 
genus restricted to a few phytogcographical regions is most unlikely to occur throughout a vast 
territory such as Africa, America, Australia or New Guinea. If the divisions are accepted it will 
probably occur only in A,, Aj, A,, which gives the same results as in the first case. 
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Summing up, the results confirm that the rainforest genera come 
overwhelmingly from the north-west, particular floristic links existing with 
Australia and New Guinea and at a lower level with Malesia, Fiji, the New 
Hebrides and the Solomons, New Zealand taking only seventh place. 

Origin of the New Caledonian flora 

The geological history of New Caledonia must now be evoked in order to 
relate these results to the origin of its flora. This history, long obscure and 
controversial, now seems clearer thanks to recent synthetic accounts, particu¬ 
larly that of Paris (1981). 

The main lines are as follows — during the Permian (corresponding to the 
oldest dated rocks of New Caledonia) and the whole secondary era, the present 
Norfolk Ridge represented a discontinuous insular arc (a series of islands rather 
than land connections) joining New Guinea to New Zealand. Palacomagnetic 
data show that this arc was situated off the Queensland coast, almost parallel to 
the present Great Barrier Reef, thus further north and much closer to Australia 
than today. It suffered intense tectonic movements in the lower Cretaceous with 
the Rangitata Orogeny and the opening of the Tasman Sea. Dislocations 
followed by various foldings and metamorphic changes produced first the 
framework of the Chaine Centrale and then the rest of New Caledonia in its 
present form. The Tertiary saw a series of submersions, especially in the 
Palaeocene and the middle Eocene (the date of the first reef formation which 
marks a warmer period), alternating with general emergences. Land areas of 
varying size that may be supposed to have existed near New Caledonia even 
during periods of general submergence would provide refuges and stepping- 
stones for the vegetation. 

A major event of the upper Eocene was the outpouring of peridotites that 
covered almost all of New Caledonia to a thickness of about 2000 m. This very 
slow phenomenon, begun under water and continued in the atmosphere, 
occurred about 38 million years ago and had very important effects on plant and 
animal life. Several points may be emphasized: 

1. The complete absence, since at least the Permian, of land connections 
between New Caledonia and other continental land masses explains the absence 
of native land mammals except bats and the great poverty in some other 
zoological groups — freshwater fish, amphibians, reptiles and some terrestrial 
invertebrates (Stevens 1977). 

2. Australia (particularly the north-eastern part) and the mountains of New 
Guinea were close to New Caledonia throughout the Permian and for most of 
the secondary era (up to the lower Cretaceous). The whole Gondwanian element 
(the ancestors of our gymnosperms and most of our primitive angiosperms* *) 
could thus pass readily as far as New Zealand* by short-distance dispersal 
mechanisms along this island arc without long water gaps. This explains the 
‘continental’ features of a large part of the New Caledonian florai 

*The primitive dicotyledon Homoxylon neocaledoniciim found (Boureau 1952) in the Camian of 
western New Caledonia appears to bring the origin of the dicotyledons back to the Triassic. 

*Or in the other direction from New Zealand towards New Guinea, as at this time New Zealand must 
have been close to Antarctica and South America (cf the hypothesis of southern migrations 
(Cranwell 1964, Raven & Axelrod 1974)). The dominant floristic affinities with Australia, New 
Guinea and Malesia suggest, however, a preponderant migration from the north. 

^Fournier (1874) based a similar hypothesis on the floristic affinities of New Caledonian ferns. 



646 Telopea Vol. 2(6): 1986 

3. Migration routes, whether north-south or inversely according to the 
climatic conditions at difFerent epochs, were cut during the long isolation 
following the dislocations and orogenic movements. This led to a high level of 
endemism and in certain genera (Agathis, Araucaria, Argophyllum, Geissois 
Nothofagus, Phyllanthus, Pitlosporum, Psycholria, Stenocarpus, Xamhostemon, 
etc.) a speciation surprisingly active in view of the small surface of the island. 
This prolonged isolation also explains why many typically Australian taxa 
(phyllodineous Acacia, Banksia, Eucalyptus, Macrozamia and 10 or so forest 
genera of Proteaceae in the east and particularly the north-east of the continent) 
are absent or very poorly represented here, as are families common to 
Australia and New Guinea (Eupomatiaceae, Himantandraceae) or present in 
both though also represented further afield (Cochlospermaceae, Hamameli- 
daceae, Myristicaceae, Ochnaceae, Theaceae, etc.). 

This ancient flora, diversified by much local evolution, received new 
elements that from the lower Cretaceous onwards can only have come by 
long-distance transport. 

4. In the early Tertiary the peridotites covering most of the island with a 
highly selective substrate eliminated much of the ancient flora, discouraged the 
installation of certain modem families (e.g. Compositae, Gramineae) well 
adapted by light wind-borne diaspores to long-distance dispersal, their place 
being taken by others apparently better adapted such as Cyperaceae, and finally 
set off a new phase of evolution. 

Effect of substrate on richness in species, endemism 
and conservation of primitive forms 

Floristic richness (Table 12). The 1499 known rainforest species include 77 
epiphytes and 64 others on whose edaphic status information is lacking. Out of 
the 1358 species of known edaphic status 30.4% are limited to ultrabasic rocks 
(U), 41.3% to other types of rock (A) and 28.3% occur on both (I). The forest 
flora is poorer on ultrabasic rocks (U + 1) than on other substrates (A + I). This 
position is enhanced on excluding all species of types MA, MU and MI, 
ecologically adaptable enough to occur also in other formations, so as to 
consider only the strictly forest species (FA, FU and FI), which gives 535 FA 
species against 291 of type FU. This relative floristic poverty of the forest on 
ultrabasic rocks may in part be imputed to the lower surface that they cover in 
New Caledonia*. This factor cannot, however, account for so great a difference 
(little more than half as many strictly forest species), especially as conditions of 
altitude, topography and rainfall are equally varied in the two cases. The flora of 
type A also appears more specialized as it shares only 26 species with other 
formations such as secondary forest, thickets, savannah, sclerophyll forest, 
coastal forest, etc. The flora of type U, on the other hand, is less distinctive with 
122 species found also in other formations, mostly maquis (open formations). 
The floristic relationships between maquis and forest on ultrabasic rocks 
suggest that they are linked, maquis being derived from forest at high altitudes 
or by disturbance. 

Originality and endemism (Table 13). The proportion of endemics (89.4%) 
for the whole rainforest flora (F + M) of type A is, though still very high, lower 

*The area of forest on peridotite may for the main island be estimated as between 1/3 and 2/5 of the 
total. The Loyalty Islands may be neglected here as their impoverished flora contains mostly species 
in common with the main island. 
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than that for type U (98.3%); for exclusively forest species (F) the corresponding 
figures are 90.4% and 97.9%. In absolute number, endemic species of type A 
(487) are not far from twice as many as those of type U (285). Non-endemic 
forest species are also more numerous in type A (49) than in type U (six). 
(Fig. 4.) 

TABLE 12. DISTRIBUTION OF RAINFOREST SPECIES ON DIFFERENT SUBSTRATES 
(percentages for 1358 species of known edaphic status) 

Substrate* 

Formation U A I 
Total 

U+A+l 
Ephiphytes 
(species) 

Total 
U+A+I 

epiphytes 

Species % Species % 

Forest 291 21.4 535 39.4 
Mixed 122 9.0 26 1.9 
Total 
F+M 413 30.4 561 41.3 

Non-epiphytes of uncertain edaphic status 

Species % 

273 20.1 1099 76 1175 
111 8.2 259 1 260 

384 28.3 1358 77 1435 

64 

TOTAL rainforest species 1499 

*U — species growing only on ultrabasic substrates; A — species absent from ultrabasic substrates; 
1 — species growing on both types of substrate. 

TABLE 13. PROPORTION OF ENDEMIC SPECIES IN THE RAINFOREST 
(percentages based on totals shown in Table 12) 

Substrate* 

Formation U A I 
Total Ephiphytes 11.1 

tJ+A+I+ (species) ^ 
epiphytes 

Species % Species % Species % 

Forest 285 97.9 487 90.4 241 88.2 1013 46 1059 
Mixed 121 99.1 16 61,5 94 84.6 231 0 231 
Total 
F+M 406 98.3 503 89.4 335 87.2 1244 46 1290 

Non-epiphytes of uncertain edaphic status 55 

TOTAL endemic rainforest species 1345 

*U — species growing only on ultrabasic substrates; A — species absent from ultrabasic substrates; 
1 — species growing on both types of substrate. 

Figure 4. Relative importance 
of endemic species (based on 
Tables 12 and 13). 
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The 108 families represented in the rainforest may be divided into five 
groups by their reaction (A, U, I) to substrates. 

1. The rainforest species of 30 families are all {italics) or mostly indifferent 
(I) to substrate: 

Agavaceae, Alangiaceae, Alseuosmiaceae, Amaryllidaceae, Ampelidaceae, 
Anacardiaceae, Aquifoliaceae, Atherospermataceae. Corynocarpaceae, Dilleni- 
aceae, Flindersiaceae, Guttiferae, Hernandiaceae, Icacinaceae, Liliaceae, 
Linaceae, Menispermaceae, Oleacaceae, Orchidaceae, Paracryphiaceae, 
Passifloraceae, Philesiaceae, Podocarpaceae, Rhamnaceae, Rutaceae, Santa- 
laceae, Simaroubaceae, Smilacaceae, Solanaceae, Violaceae. 

2. The rainforest species of 48 families are all {italics) or mostly type A: 

Acanthaceae, Amhorellaceae, Apocynaceae, Araceae, Araliaceae, Asclepia- 
daceae, Bischofiaceae, Celastraceae, Caesalpiniaceae, Chrysobalanceae, Comme- 
linaceae, Cyperaceae, Dioscoreaceae, Ebenaceae, Elaeocarpaceae, Ericaceae, 
Euphorbiaceae, Flacourtiaceae, Gramineae, Hippocrateaceae, Lauraceae, 
Lecythidaceae, Loganiaceae, Meliaceae, Monimiaceae, Moraceae, Myrsinaceae, 
Myrtaceae, Nyctaginaceae, Palmae, Pandanaceae, Papilionaceae, Piperaceae, 
Pittosporaceae, Rhizophoraceae, Rubiaceae, Sapindaceae, Sapotaceae, Saxi- 
fragaceae, Sterculiaceae, Symplocaceae, Taxaceae, Tiliaceae, Trimeniaceae, 
Ulmaceae, Urticaceae, Verbenaceae, Winteraceae. 

3. The rainforest species of 19 families are all {italics) or mostly type U: 

Araucariaceae, Balanopaceae, Burseraceae, Casuarinaceae, Cunoniaceae, 
Cupressaceae, Epacridaceae, Escalloniaceae, Fagaceae, Flagellariaceae, Loran- 
thaceae, Mimosaceae, Myricaceae, Nepenthaceae, Oncothecaceae, Phellinaceae, 
Sphenostemonaceae, Strasburgeriaceae, Thymeleaceae. 

4. The two families Goodeniaceae and Triuridaceae have the same number 
of rainforest species in type A and type U. 

5. Eight families (Annonaceae, Balanophoraceae, Bignoniaceae, Cappar- 
aceae, Connaraceae, Cucurbitaceae, Gesneriaceae and Proteaceae) are for 
various reasons hard to assign definitely to the types A, U and I. 

Three endemic families (Oncothecaceae, Phellinaceae, Strasburgeriaceae) 
are in the third group but Amborellaceae is in the second and Paracryphiaceae 
in the first group. Similarly, 22 endemic genera belong completely (as to their 
rainforest species) to type U against 17 for type A and 12 for type 1*. 

Gymnosperms are fewer in type A (4 species: Araucariaceae, Taxaceae) 
than in type U (13 species: Araucariaceae, Cupressaceae, Podocarpaceae); they 
are, however, well represented in type I (11 species: Araucariaceae, Podo¬ 
carpaceae). This lack among the species of type A is largely compensated for by 

•Type A; Amboreila, Alloschmidia, Austrotaxus, Cyphophoenix, Depanlhus, Exospermum, 
Gongrodiscus, Kenliopsis, Kiharopsis, Lavoixia, Leptostylis, Mackeea, Moratia, Pichonia, Pyriluma, 
Rhopalohrachium. Veillonia. 

Type U: Actinokenlia, Apiopetaluin, Arillastrum, Botryomeryta, Campecarpus, Canacomyrica, 
Cerheriopsis, Clinosperma, Cocconerion, Coilochilus, Daenikera, Dendrophyilanlhus, Gastrolepis, 
Hachettea, Morierina, Neogiiillauminia, Oncalheca, Pachyplectron, Pleurocalyptus, Prilchardiopsis, 
Seherlia, Slrasburgeria. 

Type I: Amphorogyne. Campynemanthe, Chambeyronia, Clematepistephium, Cyphokentia, 
Nemuaron. Paracryphia, Parasitaxus, Sarcomelicope, Sleumerodendron. Slrohilopanax, Zieridium. 
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the great abundance of primitive monocotyledons (Palmae, Pandanaceae) and 
particularly by the numerous members of archaic families the vessels of whose 
wood are absent or primitive (Amborellaceae, Annonaceae, Atherosperma- 
taceae, Chloranthaceae, Menispermaceae, Monimiaceae, Piperaceae, Trimeni- 
aceae, Winteraceae). In these families, considered (Takhtajan 1969) as living 
fossils, type A has 29 rainforest species, against 18 in type U and 12 in type I. 

Finally, if the peridotites, covering New Caledonia slowly and massively, 
induced a new wave of speciation (species of type U) and thus added to the 
originality and endemism of the flora, their contribution to its richness remains 
doubtful. Taking first the whole flora, it is not certain that the appearance of 
taxa associated with this new substrate compensated the inevitable loss of the 
part of the pre-Eocene flora unable to adapt to the new conditions. The evolu¬ 
tionary capacities of this ancient and already highly diversified flora are shown 
by the floristic wealth, the endemism and the abundance of unusual types 
present today in the forests on non-ultrabasic rocks in spite of the geological 
vicissitudes that they have suffered. 

On a strictly comparative basis it is also clear from the floristic analyses that 
the peridotites, highly selective because of their peculiar chemical composition, 
provoke rather a relative impoverishment, not only for modem families 
(Boraginaceae, Compositae, Gramineae, Labiatae, Scrophulariaceae, etc.) but 
also for the total number of species, the endemics and the primitive forms. This 
casts doubt on the part often attributed to them (Virot 1956, Thorne 1965, Jaffre 
1980) in conserving archaic ancestral forms. Such an effect, while it may well 
exist in maquis, seems, however, remarkably limited in rainforest. The 
persistence and the abundance of such relicts in all types of rainforest on 
whatever substrate stem rather from the extreme isolation of New Caledonia 
during its geological history. 
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APPENDIX 1 

List of rainforest species in New Caledonia 

Symbols used 

Column 1: E-Endemic 
P - Native, non-endemic 

Column 2: e - Epiphyte 

Column 3: M - Forest species also in other 
formations 

F - Strictly forest species 

Column 4: U-Species limited to ultrabasic 
rocks 

A - Species limited to other rocks 
I - Species indilTerent to substrate 

ACANTHACEAE 
Graptophyllum 

G. balansae Heine E —FA 
G. p/c/uw (L.) Griffith P—FA 

Hemigraphis 
H. reptans (G. Forster) 

T. Anderson ex Hemsley P —MA 
Justicia 

J. pinensis S. Moore E —MA 
Pseuderanthemum 

P. comptonii S. Moore E —Ml 
P. repandum 

(G. Forster) Guillaumin P—MI 

AGAVACEAE 
Cordyline 

C. fruticosa 
(L. ex Stickman) A. Chevalier P —FI 

C neocaledonica Linden E —MU 
ALANGIACEAE 

Alangium 
A. hussyamim (Baillon) Harms E —FI 

ALSEUOSMIACEAE 
Periomphale 

P. balansae Baillon E —FI 
P. aaulilierioides 

(Gilg & Schlechter) Steenis E—FI 
P. neocaledonica 

(Gilg & Schlechter) Steenis E — FI 
P. panc7ten'Baillon E—FI 

AMARYLLIDACEAE 
Campynema 

C. neocaledonicum Rendle E —FI 
Campynemanthe 

C. viridiflora Baillon E —FI 
AMBORELLACEAE 

Amborella 
A. irichopoda BaiUon E—FA 

AMPELIDACEAE 
Cayratia 

C. carno.sa (Link) Gagnepain P —FA 
C. japonica 

(Thunberg) Gagnepain P—FI 
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Cissus 
C. glaucoramea Planchon P —MI 

ANACARDIACEAE 
Euroschinus 

E. elegans Engler E —FI 
E. obtusifolius Engler E —FI 
E. verrucosus Engler E —FI 
E. vieillardii Engler E—FI 

Semecarpus 
S. halansae Engler E —FU 
S', neocaledonica Engler E —FU 

ANNONACEAE 
Desmos 

D. lecardii 
(Guillaumin) R. E. Fries E—FU 

D. tiehaghiensis 
(Daeniker) R. E. Fries E —MU 

Polyalthia 
P. nitidissima Qcntham E—FI 

Richella 
R. obtusata (Baillon) R. E. Fries E —FA 

Uvaria 
U. baillonii Guillaumin E —MU 

Xylopia 
X. pancheriEnlWon E—MU 
X. vieillardiiEXiWon E—FA 

APOCYNACEAE 
Alstonia 

A. balansae Guillaumin E —FA 
A. boulindaensis Boiteau E —FU 
A. coriacea Pancher ex S. Moore E —MU 
A. lenormandii 

Heurck & Mueller Argovie E—MU 
A. quaternala 

Heurck & Mueller Argovie E —FA 
A. sphaerocapitata Boiteau E —FI 
A. vieillardii 

Heurck & Mueller Argovie E—MU 
Alyxia 

A. baillonii Guillaumin E —FI 
A. brevipes Schlechter E —FI 
A. canalensis Guillaumin E —FA 
A. glaucophylla 

Heurck & Mueller Argovie E —MU 
A. integricarpa Boiteau E—FA 
A. johnsoniae S. Moore E —FA 
A. laurina Baillon E—FA 
A. leucogyne 

Heurck & Mueller Argovie E —FI 
A. loeseneriana Schlechter E —FA 
A. longicarpa Boiteau E —FA 
A. margaretae Boiteau E—FA 
A. myrtoides Schlechter E—MI 
A. oubatchensis (Schlechter) 

Guillaumin ex Boiteau E—FA 
s/e//aM J. R. & G. Forster E—FA 

A. suavis (Baillon) Schlechter E —MU 
A. vieillardii Boiteau E—MA 

Artia 
A. balansae (Baillon) Pichon E —MI 
A.francii (Guillaumin) Pichon E —MI 

Cerbera 
C. manghas L. P —MI 

Cerberiopsis 
C. candelabrum 

Vieillard ex Pancher & Sebert E —FU 
Melodinus 

M acnciM Baillon E—FU 
M. halansae Baillon E—MU 
M. polyadenus Baillon E —MI 

Neisosperma 
N. hrevituha (Boiteau) Boiteau E —FA 

N. lifuana (Guillaumin) Boiteau E —FA 
N. rniana 

(Baillon ex White) Boiteau E—FU 
N. seveneti (Boiteau) Boiteau E—MU 
N. thiollierei 

(Montrouzier) Boiteau E—FU 
Ochrosia 

O. halansae 
(Guillaumin) Guillaumin E—FU 

0. grandijlora Boiteau E—FA 
0. silvaiica Daeniker E—FU 

Pagiantha 
P. cerifera 

(Sebert & Pancher) Markgraf E—MU 
Parsonsia 

P. affinis Baillon E—FA 
P. catalpaecarpa Baillon E—FA 
P. crebrijlora Baillon E—FU 
P. edulis Guillaumin E—FA 
P.Jlexuosa Baillon E—MA 
P. laxiflora Guillaumin E—MI 
P. linearis Baillon E—FA 
P. longiflora Guillaumin E—FI 
P. populifolia Baillon E—FA 
P. scabra 

(Labillardiere) Guillaumin E—FI 
Rauvolfia 

R. schumanniana 
(Schlechter) Boiteau E—FI 

R. spathulaia Boiteau E—FU 
AQUIFOLIACEAE 

Ilex 
I. seheriii Pancher E—MI 

ARACEAE 
Epipremnum 

E. pinnatum (L.) Engler P—FA 
ARALIACEAE 

Apiopetalum 
A. arboreum E. G. Baker E—FU 
A. glabraium Baillon E- 
A. pennelii Viguier E—FU 
A. veluiinum Baillon E—MU 

Arthrophyllum 
A. an^isiatum 

(Baillon) Philipson E—FU 
A. halansae (Baillon) Philipson E—FA 
A. glaberrimum (Baumann- 

I^enheim) Philipson E - FA 
A. grandifolium 

(Guillaumin) Philipson E—MU 
A. hederoides (Baumann- 

Bodenheim) Philipson E—FU 
A. otopyrenum 

(Baillon) Philipson E—FU 
A. schlechteri 

(Harms) Philipson E—FA 
A. vieillardii 

(Baillon) Philipson E—FA 
Botryomeryta 

B. lecardii Viguier E—FU 
Delarbrea 

D. collina Vieillard P—FI 
D. harmsi Viguier E—FA 
D. longicarpa Viguier E—FU 
D. montana Viguier E—FA 
D. paradoxa Vieillard E—FA 

Dizygotheca 
D. apioidea (Baillon) Viguier E—FA 
D. bailloni Viguier E- 
D. coenosa Viguier E- 
D. eleganiissima (Veitch) Viguier 

& Guillaumin E- 
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D. fagueli (Baillon) Viguier E —FA 
D. harmsii Viguier E- 
D. lecardi Viguier E —FA 
D. lepiophylla Flemsiey E- 
D. ouveana Daeniker E —FA 
D. parvifolia 

(Rancher & Sebert) Viguier E- 
D. plerandroides Viguier E- 
D. tenuifolia (Rancher) Viguier E —FU 
D. loto (Baillon) Viguier E —MA 
D. vieillardi (Baillon) Viguier E —FU 

Meryta 
M. balansae Baillon E —FI 
M. coriacea Baillon E —RI 
M. denhamii Seemann R —FA 
M, grac/fa Guillaumin E—FA 
M. microcarpa Baillon E—FI 
M. oxylaena ^'mWow E—FI 
M. pandanicarpa Guillaumin E —FI 
M. schlechleri Harms E — FA 
M. sonchifolia Linden & Andre E —FI 

Myodocarpus 
M. hronpniariii 

Dubard & Viguier E—FA 
M. coronaius Dubard & Viguier E —FA 
M. crassifolius 

Dubard & Viguier E—MU 
M. elegans Dubard & Viguier E —FU 
M pi/inami Brongniart & Gris E—MI 
M. simplkifalius 

Brongniart & Gris E—MI 
M. vieillardii Brongniart & Gris E —FA 

Schefflera 
S. ajfinis Baillon E —FA 
S. andreana'RaMon E—FI 
S. balansaeana RaiWon E—FU 
S. candelabrum Baillon E —FA 
S. combouieiisis E. G. Baker E —MU 
S. comptonii E. G. Raker E—FI 
5. Baillon E—FU 
S', cussoniae Baillon E —FU 
S. e/o/igata Baillon E—FU 
S. emiliana Baillon E- 
S. gabriellae Baillon E —FI 
5. go/ip Baillon E—FA 
S. lerati Viguier E —FU 
S. marcellana Baillon E —FA 
S. no/io Baillon E—FU 
S. panc/ten Viguier E—FU 
S. pseudocandelabrum Viguier E —FA 
S. veillonorum Bemardi E—FA 
S. vieillardii Baillon E—FI 

Strobilopanax 
S. macrocarpus 

(Baillon) Viguier E—FI 
S. macrocephalus 

(Baillon) Viguier E—FI 
Tieghemopanax 

T. auslrocaledonicus Viguier E —FI 
T. balansae Viguier E —FA 
T. bracteatus Viguier E —FI 
T. lecardi Viguier E —FA 
T. micruboirys y\%u'\er E—FI 
T. microcarpusyiguler E—FA 
T. monticola Viguier E—FA 
T. pulchellus Viguier E —FI 
r. re/7e.vi/s Viguier E—FI 
T. skssiliflorus Viguier E —MI 
T. suborbicularis Viguier E —MU 

ARAUCARIACEAE 
Agathis 

A. corbassonii deLaubenfels E —FA 

A. lanceolata 
Lindley ex Warburg 

A. montana deLaubenfels 
A. moorei (Lindley) Masters 

Araucaria 
A. hernieri Buchholz 
A. biramulala Buchholz 
A. columnarisQ. R- & G- Forster) 

J. D. Hooker 
A. Iiumholdtensis Buchholz 
A. montana Brongniart & Gris 
A. muefieri . 

(Carriere) Brongniart & Gns 
A. schmidii deLaubenfels 
A. subulaia Vieillard 

ASCLERIADACEAE 
Hoy a 

H. limoniaca S. Moore 
H. neocaledonica Schlechter 

Marsdenia 
M. brachvcarpa 

(Baillon) Guillaumin 
M. lyonsioides Schlechter 
M. nigrijlora Guillaumin 
M. oiibatchensis Schlechter 
M. pseudoparsonsia Guillaumin 
M. raoulii Guillaumin 
M. speciosa Baillon 
M. tylophoroides Schlechter 

Secamone 
S. insularis Schlechter 

Tylophora 
T. anisotomoides Schlechter 
T. insulincola S. Moore 
T. mkrantha Guillaumin 
T. tapeinogyne Schlechter 

ATHEROSRERMATACEAE 

Nemuaron 
N. vieillardii Baillon 

BALANORHORACEAE 
Balanophora 

B. fungosa J. R. & G. Forster 
Hachettca 

H. auslrocaledonica Baillon 
BALANORACEAE 

Balanops 
B. balansae Baillon 
B. microsiachya Baillon 
B. oliviformis Baillon 
B. pachyphylla 

Baillon ex Guillaumin 
B. pancheri Baillon 
B. sparsijiora 

(Schlechter) Hielmqvist 
B. vieillardii Baillon 

BIGNONIACEAE 
Deplanchea 

D. sessilifolia 
Vieillard ex Steenis 

D. speciosa Vieillard 
Randorea 

P. auslrocaledonica 
(Bureau) Seemann 

BISCHOFIACEAE 
Bischofia 

B. javanica Blume 
BURSERACEAE 

Canarium 
C. balansae Engler 
C. oleiferum Baillon 
C. trijoliolatum Engler 
C. whitei Guillaumin 

2(6): 1986 

E—FU 
E—FA 
E—FI 

E—FU 
E—FU 

E—FI 
E—FU 
E—FI 

E—FU 
E—FA 
E—FU 

E—FA 
E—FI 

E—FA 
E—FA 
E—MU 
E—MI 
E—MI 
E—MI 
E—FA 
E—FA 

E—MI 

E—FA 
E—FA 
E—FA 
E—FA 

E—FI 

R—MA 

E—FU 

E—FU 
E—FU 
E—FU 

E—FI 
E—FU 

E—FI 
E—FI 

E—MU 
E—MI 

E—FA 

R—FA 

E—FA 
E—FU 
E—FI 
E—FU 
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CAPPARIDACEAE 
Capparis 

C. sp. E—MU 
CASUARINACEAE 

Casuarina 
C. glaitcescens Schlechter E —FU 
C. Miquel E—FU 

CELASTRACEAE 
Cassine 

C. cunningluvnii (Montrouzier) 
Lohreau-Callen E—FA 

Elaeodendron 
E. chisiophyllum Bail Ion E—FU 
E. curtipendulum Endlichcr P—FA 
E. pininsulare Huerlimann E —FU 
E. Ink Guillaumin E- 

Maytenus 
M. Jbiirnieri 

(Rancher & Sebert) Loesener E —FI 
M. hyhanthifolia 

(Guillaumin) Guillaumin E—FA 
Menepetalum 

M. cassinoides Loesener E — FU 
M. pachystimoides Loesener E—FU 
M. salkifolium Loesener E —FA 
M. schlcchteri Loesener E —MI 

Salaciopsis 
S. glomeraia Fluerlimann E —FA 
S, megaphylla (Poisson ex 

Guillaumin) Loesener E—FU 
5', neocaledonica E. G. Baker E —FA 
S, ,vpanv(7/pra Fluerlimann E—FI 
S. tapeinospennophylla 

Huerlimann E—FA 
CAESALPINIACEAE 

Caesalpinia 
C. crista L. P —MA 
C. decapetala (Roth) Alston P —FU 
C ruhiginosa Guillaumin E —FA 
C. schlechteri Harms E —FA 

Intsia 
/. hijuga (Colebrooke) Kuntze P —FA 

Mezoneurum 
M. Guillaumin E—FU 
M. montrnuzieri Guillaumin E —MU 

Storckiella 
S. contptonii E, G. Baker E —MI 
5. pancheri Baillon E —MI 

CHLORANTHACEAE 
Ascarina 

A, ruhricatilis Solms E —FU 
A. solmsiana Schlechter E —FI 

CHRYSOBALANACEAE 
Hunga 

H. lifouana (Daeniker) Prance E —FA 
H. rhamnoides 

(Guillaumin) Prance E — FI 

COMMELINACEAE 
Aneilema 

A. billorum R. Brown P —MA 

CONNARACEAE 
Santaloides 

5. halanseanum 
(Baillon) Schellenberg E —MU 

S. vieillardii ScheWenberg E—FA 

CORYNOCARPACEAE 
Corynocarpus 

C. dissimilis Hemsiey E —FI 

CUCURBITACEAE 
Diplocyclos 

D. pahnatus (L.) C. Jeffrey P- 

CUNONIACEAE 
Acsmithia 

A. ausirocaledonica 
(Brongniart & Gris) Hoogland E —FI 

A. laxiflora Hoogland E—FA 
A. pedunculata 

(Schlechter) Hoogland E—FU 
A. puhescens 

(Pampanini) Hoogland E—MU 
A. undulata 

(Vieillard) Hoogland E—FA 
Codia 

C. albifrons 
Vieillard ex Guillaumin E—MU 

C. arborea 
Brongniart ex Guillaumin E—FU 

C. incrassata Pampanini E—FA 
C. montana J. R. & G. Forster E—MI 

Cunonia 
C. alticola Guillaumin E—FU 
C. ausirocaledonica 

Brongniart ex Guillaumin E—FI 
C. balansae Brongniart & Gris E—FU 
C. bernieri Guillaumin E—FU 
C. bullata Brongniart & Gris E—FU 
C. montana Schlechter E—FI 
C. ouaiemensis 

Guillaumin & Virot E—MA 
C. pierophylla Schlechter E—FU 
C. piilchella Brongniart & Gris E—FI 
C. vic'illardi Brongniart & Gris E—FU 

Gcissois 
G. hippocasianeifolia 

Guillaumin E—FU 
G. hirsula Brongniart & Gris E—FU 
G. intermedia Vieillard E—FI 
G. montana Vieillard E—FA 
G. polyphylla 

Lecard ex Guillaumin E —FA 
G. racemosa Labillardierc E—FI 
G. irifoliolata Guillaumin E—FA 
G. velutina Guillaumin E—FU 

Pancheria 
P. hrunhesi Pampanini E—FA 
P. calophylla Guillaumin E—MU 
P. engleriana Schlechter E—FU 
P. seberii Guillaumin E—FI 

Weinmannia 
IV. dicholoma 

Brongniart & Gris E—FU 
IV. monticola Daeniker E—FA 
IF. paitensis Schlechter E—FU 
IF. serrala Brongniart & Gris P—FU 
IF. ihornei Guillaumin E—FU 

CUPRESSACEAE 
Libocedrus 

L. auslrocaledonicus 
Brongniart & Gris E—FU 

L. yateensis Guillaumin E—MU 

CYPERACEAE 
Baumea 

B. veillonis Raynal E—FU 
Carex 

C. appressa R. Brown P—FI 
C. brunnea Thunberg P—MI 
C. dieirichiae Boeckeler P—FI 
C. indica L. P—FA 
C. inversonervosa Nelmes E—FA 
C. neurochlamys F. Mueller P—FA 

Costularia 
C. syhestris Raynal E—FU 
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Selena E. vaccinioides F. Mueller E—FU 
S. ovinux Raynal E—FA E. vieillardii 
S. rheophila Raynal E—FA Brongniart & Gris E—FA 

Uncinia E. weibeliana Tirel E—FU 
U. dawsonii Hamlin E—FI E. yaieensis Guillaumin E—FU 

DILLENIACEAE Sloanea 
Hibbertia S. billardieri 

H. bandouinii (Vieillard) A. C. Smith E—FA 
Brongniart & Gris E—MU S. haplopoda 

H. catargyrea Guillaumin E—FU (Guillaumin) A. C. Smith E—FU 
H. complonii E. G. Baker E—FA S. koghiensis Tirel E—FA 
H. oubalchensis Schlechter E —FA S. lepida Tirel E—FA 
H. pancheri Briquet E—FI 5. magnifoUa Tirel E—FU 
H. podocarpifolia Schlechter E—FI 5. montana 
H. nibescens (Labillardiere) A. C. Smith E—FI 

Vieillard ex Guillaumin E- S. ramijlora Tirel E—FA 
Tetracera S. raynaliana Tirel E—FA 

T. scandens (L.) Merrill P—FI 5. suaveolens Tirel E—FA 
DIOSCOREACEAE EPACRIDACEAE 

Dioscorea Dracophyllum 
D. bulbifera L. P—FA D. ramosum 

EBENACEAE Rancher ex Brongniart & Gris E —MU 
Diospyros D. verticillatum 

D. auslrocaledonica Hiem E —FI Labillardiere E—Ml 
D. 6a/an.wc'Guillaumin E—FU Styphelia 
D. elliplica (J. R. & G. Forster) S. balansae Virot E—MU 

P. S. Green P- 5. dammarifolia (Brongniart & 
D. fasdculosa Gris) F. Mueller E—MU 

(F. Mueller) F. Mueller P—FA S', macrocarpa 
D. lecardii Guillaumin E—FA (Schlechter) Sleumer E—MU 
D. leroyi Kostermans E —FA ERICACEAE 
D. macrocarpa Hiem E—FU Agapetes 
D. olen Hiem P—FA A. neocaledonica Guillaumin E—EA 
D. oubalchensis Kostermans E—FA ESCALLONIACEAE 
D. pancheri Kostermans E- Argophyllum 
D. paniflora A. brevipetahim Guillaumin E—FU 

(Schlechter) Bakhuizen E—FI A. ellipticum Schlechter E—FA 
D. nifa (Labillardiere) Fosberg P—MI A. laxum Schlechter E—MU 
D. xylopiaefolia Guillaumin E—FA A. nilidum J. R. & G. Forster E—FA 

ELAEOCARPACEAE A. vernicosum Daeniker E—FU 
Dubouzetia EUPHORBIACEAE 

D. elegans Brongniart & Gris E—FI Antidesma 
Elaeocarpus A. messianianum Guillaumin E—FA 

E. alalernoides Austrobuxus 
Brongniart & Gris E—MI A. brevipes A. Shaw E—MU 

E. anguslifolius Blume P—FI A. buxoides (Baillon) A. Shaw E—MU 
E. baudoiiinii A. canmculalus 

Brongniart & Gris E—FU (Baillon) A. Shaw E—MU 
E. biflonis Tirel E—FA A. cuneaius (A. Shaw) A. Shaw E—MU 
E. brachypodus Guillaumin E—FI A. cugeniifolius 
E. bullalus Tirel E—FA (Guillaumin) A. Shaw E—MU 
E. casianaefolius Guillaumin E—FA A. huerlimannii A. Shaw E—FU 
E. colnettianus Guillaumin E - FA A. lugubris A. Shaw E—FU 
E. complonii Baker f. E—FA A. moniisdo A. Shaw E—FU 
E. dognyensis Guillaumin E—FA A. ovalis A. Shaw E—FU 
E. geminijiorus A. paueijiorus A. Shaw E—FU 

Brongniart & Gris E—FA A. rubiginosus 
E. guillainii Vieillard E—FA (Guillaumin) A. Shaw E—MU 
E. gummatus Guillaumin E—FU A. vieillardii 
E. horiensis Guillaumin P—FI (Guillaumin) A. Shaw E—FA 
E. leratii Schlechter E—FU Baloghia 
E. muratii Tirel E—FA B. aliernifoUa Baillon E—Ml 
E. nodosus Baker f. E—MU B. anisomera Guillaumin E—FU 
E. ovigerus B. balansae (Baillon) Pax E—FA 

Brongniart & Gris F—FA B. bureavii (Baillon) Schlechter E—MU 
E. rolundifoHus B. lucida Endlicher P—FA 

Brongniart & Gris E—Ml B. moniana 
E. seringa Montrouzier E—MI (Mueller Argovie) Pax E—FA 
E. spathulalus B. pininsularis Guillaumin E—MI 

Brongniart & Gris E—MI B. pulchella Schlechter ex Pax E—MU 
E. speciosus •' Bocquillonia 

Brongniart & Gris E—FU B. arborea A. Shaw E—FA 
E. toninensis Baker F. E—FA B. brevipes Mueller Argovie E—FA 



Moral et al., Relationships New Caledonian phanerogams 

B. codonostylis 
(Baillon) A. Shaw E—FA 

B. grandidens Baillon E —FA 
B. lucidula A. Shaw E —FI 
B. nervosa A. Shaw E — El 
B. phenacostigma A. Shaw E —FA 
B. rhomboidea 

(Schlechter) A. Shaw E —MU 
B. schistophila A. Shaw E —FA 
B. sessilijlora Baillon E —FU 
B. spicata Baillon E —FU 

Claoxylon 
C. insulanum Mueller Argovie E —FA 

Cleidion 
C. claoxyloides Mueller Argovie E —FU 
C. lasiophyllum 

Pax & Hoffmann E —FU 
C. Guillaumin E—FA 
C. spalhulatum Baillon E —FI 
C. venicillaium Baillon E—MI 
C. vieillardii Baillon E—Ml 

Cleistanthus 
C. stipitatus 

Mueller Argovie E —FI 
Cocconerion 

C. halansae Baillon E —FU 
C. minus Baillon E —MU 

Codiaeum 
C. inophyllum Mueller Argovie P —FI 

Croton 
C. cordatulus A. Shaw E —FU 

Dendrophyllanthus 
D. comptonii S. Moore E —FU 

Dry petes 
D. deplanchei 

(Brongniart & Gris) Merrill E—FA 
Glochidion 

G. billardieri Baillon E —FA 
G. caledonicum 

Mueller Argovie E—FA 
G. glaucum 

(Labillardiere) Mueller Argovie E —FA 
G. kanalense Baillon E —FA 
G. macrophyllum 

Mueller Argovie E- 
G. tvagapeme Briquet E—FI 

Homalanthus 
H. nutans (J. R. & G. Forster) 

Guillaumin P—FI 
H. repandus Schlechter E —FI 
H. schlechteri 

Pax & Hoffman E—FI 
Macaranp 

M. alcnorneoides 
Pax & Liegelsheim E—FU 

M. coriacea Mueller Argovie E —MI 
M. fulvescens Schlechter E — FI 
M. insularis Schlechter E — FA 
M. oreophila Pax & Hoffmann E- 
M. vedeliana Mueller Argovie E —FI 
M. vieillardii Mueller Argovie E —MU 

Mallotus 
M. repandus Mueller Argovie P —FI 

Neoguillauminia 
N. Cleopatra 

(Baillon) Croizat E—FU 
Phyllanthus 

P. amfeue/iiw Guillaumin E—FA 
P. haladcnsis Baillon E —FA 
P. balansaeanus Guillaumin E —FU 
F. Guillaumin E—FU 
P. bourgeoisii Baillon E —FA 
P. bupleuroides Baillon E —MI 

P. casearoides S. Moore 
P. cataractarum 

Mueller Argovie 
P. caudatus Mueller Argovie 
P. chamaecerasus Baillon 
P. chrysanthus Baillon 
P. gneissicus S. Moore 
P. Iturlimannii Guillaumin 
P. induratus S. Moore 
P. jaubertii 

Vieillard ex Guillaumin 
P. koghiensis Guillaumin 
P. lifuensis Guillaumin 
P. longeramosus Guillaumin 
P. loranthoides Baillon 
P. mareensis Guillaumin 
P. maytenifolius S. Moore 
P. ouveanus Daeniker 
P. platycalyx 

Mueller Argovie 
P. rhodocladus S. Mopre 
P. sarasinii Guillaumin 
P. stenophyllus Guillaumin 
P. sylvincola S. Moore 
P. loninensis S. Moore 
P. torrentium 

Mueller Argovie 
P. trichopodus Guillaumin 
P. iimbraecolus Guillaumin 
P. vespertilio 

(Mueller Argovie) Baillon 
P. yahouensis Schlechter 

FAGACEAE 
Nothofagus 

N. aequilateralis (Baumann- 
Bodenheim) Steenis 

N. balansae (Baillon) Steenis 
N. baumanniae (Baumann- 

Bodenheim) Steenis 
N. codonandra 

(Baillon) Steenis 
N. discoidea (Baumann- 

Bodcnheim) Steenis 
FLACOURTIACEAE 

Casearia 
C. coriifolia Lescot & Sleumer E —FU 
C. lifuana Daeniker E —FA 
C. puberula Guillaumin E —FU 
C. silvana Schlechter P —Ml 

Homalium 
H. decurrens (Vieillard) Briquet E —MI 
//.yrandi Guillaumin E—FI 
H. guillainii 

(Vieillard) Briquet E —Ml 
H. intermedium 

(Vieillard) Briquet E —FA 
H. polystachyum 

(Vieillard) Briquet E —Ml 
H. rivulare (Vieillard) Briquet E —FA 
H. sleumerianum Lescot E —FA 

Lasiochlamys 
L. cordijhlia Sleumer E —FA 
L. coriacea Sleumer E —FA 
L. fasciculata 

(Guillaumin) Sleumer E —FA 
L. hurlimannii 

(Guillaumin) Sleumer E—FU 
L. koghiensis 

(Guillaumin) Sleumer E—MU 
L. mandjeliana Sleumer E—FA 
L. pseudocoriacea Sleumer E —FU 
L. reticulata 

(Schlechter) Pax & Hoffmann E—FA 
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E—FA 

E—FU 
E—MU 
E—FA 
E—MA 
E—FA 
E—MU 
E—FU 

E—FA 
E—FU 
E—FA 
E—FU 
E—MI 
E—FA 
E—FI 
E—FA 

E—MI 
E—FA 
E—FA 
E—FA 
E—FA 
E—FA 

E—FU 
E—FA 
E—FU 

E—MI 
E—FA 

E—FI 
E—FU 

E—FU 

E—FU 

E—FU 
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L. rividaris Sleumer 
L. triciwsleinona 

E—FU 

(Guillaumin) Sleumer 
Xylosma 

X. bernardianum Sleumer 

E—FU 

E—FA 
X. confusum Guillaumin E—FU 
X. dolnioense Guillaumin E—FU 
X. giganlifolium Sleumer E—FA 
X. inaequinervium Sleumer E—FU 
X. lancijblitim Sleumer E —FA 
X. Ufuanum Guillaumin E—FA 
X. pelialum (Sleumer) Lescot E—FU 
X. tubercidaium Sleumer E—FU 
X. vincentii Guillaumin E—FI 

FLAGELLARIACEAE 
Flagellaria 

F. neocaledonica Schlechter E—MU 
FLINDERSIACEAE 

Flindersia 
F.fournieri Pancher & Sebert E—FI 

GESNERIACEAE 
Coronanthera 

C barbata C. B. Clarke E—FU 
C. clarkeana Schlechter 
C. dehoidifoUa 

E—FA 

Vieillard ex C. B. Clarke E—FA 
C. pancheri C. B. Clarke E—FU 
C. pedunciilosa C. B. Clarke E—MU 
C. pingiiior C. B. Clarke E—FA 
C. pulchra C. B. Clarke E—FU 
C. sericea C. B. Clarke E—FU 
C. squamata Virot 

Depanthus 
E—MU 

D. glaber (C. B. Clarke) 
S. Moore E—FA 

D. pubescens Guillaumin E—FA 
GOODENIACEAE 

Scaevola 
S. balansae Gu\]\a\im\n E—FU 
S. indigofera Schlechter E—FA 

GRAMINEAE 
Centosteca 

C. lappacea (L.) Desvaux 
Leptaspis 

P—MA 

L. banksii R. Brown 
Oplismenus 

P—FA 

0. composilus 
(L.) Palissot de Beauvois 

0. hiriellus 
P—MI 

(L.) Palissot dc Beauvois P—MI 
GUTTIFEREAE 

Calophyllum 
C. caledonicuin Vieillard 

Garcinia 
E—FI 

G. ample.xicaidis Vieillard E—FI 
G. balansae Pierre E—MU 
G. densiflora Pierre 
G. latirina 

E—FA 

Vieillard ex Guillaumin 
G. lenormandii 

E—FA 

Vieillard ex Guillaumin E—FA 
G. neglecia Vieillard E—FI 
G. pancheri Pierre E—P- 
G. pedicellaia Seemann E—FI 
G. puai Guillaumin E—FI 
G. sessilis Seemann P- 
G. vieillardii Pierre 
G. virgala 

E—FA 

Vieillard ex Guillaumin E—FA 
Montrouziera 

M. cauliflora 
Planchon & Triana E—FI 

M. gabriellae Baillon E—FU 

M. verlicillala 
Planchon & Triana E —MU 

Ochrocarpus 
O. neurophylla 

(Schlechter) Stcenis E—FI 
HERNANDIACEAE 

Hemandia 
//. cordifiera Vieillard E —FI 

HIPPOCRATEACEAE 
Salacia 

S. baiUoniana Loesener E —FA 
S. dopnyensis Guillaumin E —FA 
S. neocaledonica Loesener E—FU 
5. pancheri Baillon E —FI 
S. poissoniana Loesener E —FA 
5'. proniww/.v Guillaumin E—FU 

ICACINACEAE 
Apodyles 

A. cliisiaefolium 
(Baillon) Villiers E —FI 

Citronella 
C. macwcarpa HuerVimann E—FA 
C. sarmentosa (Baillon) Howard E —FI 

Gastrolepis 
G. ausirocaledonica 

(Bai I Ion) Howard E — FU 
LAURACEAE 

Adenodaphne 
A. macrophylla KosXtvmam E—MU 
A. spathulata Kostermans E —MI 

Beilschmicdia 
B. neocaledonica Kostermans E—MI 
B. oreophila Schlechter E —MU 

Cryptocarya 
C. aristaia Kostermans E — FA 
C. c/ifli'/ac'ca Kostermans E—FA 
C. e//)/7«ca Schlechter E—FA 
C. Schlechter E—FI 
C. giiillauminii Kostermans E —FU 
C. leplospermoides Kostermans E —MI 
C. lifuensis Guillaumin E —FA 
C. mackeei Kostermans E —MU 
C. macrocarpa Guillaumin E —FI 
C. macrodesme Schlechter E —FA 
C. odoraia Guillaumin E —MU 
C oubalchensis Schlechter E —FA 
C. phyllosiemon Kostermans E —FU 
C. pluricostala Kostermans E —MI 
C. schmidii Kostermans E —FA 
C. iransversa Kostermans E —FU 
C. vehilinosa Kostermans E—FA 

Endiandra 
E, baillonii (Pancher & Sebert) 

Guillaumin E—MU 
E. lecardii Guillaumin E —FA 
E. neocaledonica Kostermans E—FI 
£. Schlechter E—FA 
E. poueboensis Guillaumin E —FA 
E. sehertii Guillaumin E — FI 

Litsea 
L. lecardii Guillaumin E — MI 
L. neocaledonica S. Moore E —FI 

LECYTHIDACEAE 
Barringtonia 

B. integrifolia 
(Montrouzier) Schlechter E—FI 

B. neocaledonica Vieillard E —FA 
LILIACEAE 

Arthropodium 
A. neocaledonicum J. G. Baker E —FI 
A. paniculatum R. Brown P —FI 

Astelia 
A. neocaledonica Schlecter E e FI 
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Dianella 
D. ensifolia (L.) A. DC P — 
D. javdnica (Blume) Kunlh P — FI 
D. pendula Schlilller E — Ml 

LINACEAE 
Hugonia 

H. laiifolia 
(Vieillard) Schlechler E — MI 

H. neocaledonica Vieillard P — FA 
H. oreogena Schlechler E — FI 
H. papillosa Guillaumin E — FI 

LOGANIACEAE 
Fagraea 

F. berteriana A. Gray 
Geniosloma 

E — FI 

G. balansaeanum Baillon E —MU 
G. celastrineum Baillon E — MI 
G. denisjlorum Baillon E — MU 
G. erythrospermum Baillon E — FA 
G. glaucescens Schlechler E —MA 
G. mooreanum Conn 
G. novaecaledoniae 

E — FA 

Vieillard ex Baillon E —FI 
G. rupestre J. R. & G. Forsler E — MI 
G. vesiitum Baillon 

Neuburgia 
E — FA 

N. neocaledonica 
(Gilg & Benedicl) P — FI 

LORANTHACEAE 
Amyema 

A. artensis 
(Montrouzier) Danser P —FU 

A. scandens (Tieghem) Danser E —FU 
Amylotheca 

A. diclyophleha 
(F. Mueller) Tieghem P —FA 

A. pyramidala 
(Tieghem) Danser E—FU 

Korthalsella 
K. amenlacea (Tieghem) Danser P- 
K. dichotoma (Tieghem) Engler E —FI 
K. striata Danser E —FI 

MELIACEAE 
Aglaia 

A. elaeagnoidea 
(Jussieu) Bentham P—FI 

Amoora 
A. balansaena A. DC. E —FA 
A. vieillardii C. DC. E —FA 

Dysoxylum 
D. albicans Vicillard ex C. DC. E —Ml 
D. balansaeanum C. DC. E —FU 
D. comptonii E. G. Baker E — FA 
D. franciiC. DC. E—FA 
D. gamosepalnm E. G. Baker E —FA 
D. glomeratum Vieillard E —FU 
D. Iiurtimannii Guillaumin E —FI 
D. kouiriense Virol E —FA 
D. rufescens Vieillard E —FI 
D. vieillardii C. DC. E — FU 

MENISPERMACEAE 
Hypserpa 

H. neocaledonica Diels P — FI 
H. vieillardii Dk\s E—MU 

Pachygone 
P. loyaltiensis Diels E —FI 
P. tomentella Diels E —MI 

Slephania 
S. forsteri (A. DC.) A. Gray P —FA 

MIMOSACEAE 
Adenanlhera 

A. pavonina L. P —FA 

Albizia 
.4. callistemon (Monlrouzier) 

Guillaumin & Beauvisage 
A. granulosa Benlham 
A. streptocarpa Fournier 

Serianlhes 
5. melanesica Fosberg 
S. sachetae Fosberg 

MONIMIACEAE 
Hedycarya 

H. aragoensis Jeremie 
H. baudouini Baillon 
H. cbrysophylta Perkins 
H. cupulata Baillon 
H. cngleriana S. Moore 
H. parvifolia 

Perkins & Schlechler 
//. rivularis Guillaumin 
//. symplocoides S. Moore 

Kibaropsis 
K. caledonica 

(Guillaumin) Jeremie 
MORACEAE 

Ficus 
F. asperula Bureau 
F. austrocaledonica Bureau 
F. barraui Guillaumin 
F. cataractarum 

Vieillard ex Bureau 
F. dzumacensis Guillaumin 
F. heteroselis Bureau 
F. hurlimannii Guillaumin 
F. leiocarpa (Bureau) Warburg 
F. lifouensis Corner 
F. maialis Guillaumin 
F. mareensis Warburg 
F. microcarpa L.f. 
F. mkrotophora Comer 
F. mutabilis Bureau 
F. nitidifolia Bureau 
F. otophora 

Corner & Guillaumin 
F. otophoroides Comer 
F. pancheriana Bureau 
F. planchonellaefolia 

Guillaumin 
F. prolixa J. R. Forsler 
F. pteroporum Guillaumin 
F. racetnigera Bureau 
F. schlechteri Warburg 
F. versicolor Bureau 
F. vieillardiana Bureau 
F. virgata Reinwardl 
F. wcbbiana (Miquel) Miquel 

Pseudomorus 
P. brunoniana Bureau 

Sparallosyce 
S. balansac 

A. Richler ex Guillaumin 
5. dioica Bureau 

Slreblus 
S. sclerophvllus Comer 

MYRICACEAE 
Canacomyrica 

C. monticola Guillaumin 
MYRSINACEAE 

Maesa 
.)/. novocaledonica Mez 

Rapanea 
R. asymmetrica Mez 
R. citrifolia Mez 
R. diminuta Mez 
R. grandifolia S. Moore 

E—FU 
E—FI 
E—FA 

P—FA 
E—FU 

E—FA 
E—FU 
E—FA 
E—FA 
E—FA 

E—FU 
E—FA 
E—FA 

E—FA 

E—FI 
E—FI 
E—FA 

E—FA 
E—FU 
E—FA 
E—FA 
E —FA 
E—FA 
E—FU 
E—FA 
P—MA 
E—FA 
E—Ml 
E—FU 

E—FA 
E—FA 
E—FA 

E—FU 
P—FA 
E—FA 
E—FI 
E—MI 
E—FA 
E—FA 
P—MI 
E—FI 

E—FA 

E—FA 
E—FU 

E—FU 

E—FU 

E—FI 

E—MU 
E—MI 
E—FU 
E—FU 
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R. lanceolata Mez E—FI 
R. lecardii Mez E—FA 
R. lifuensis Mez E—FA 
R. macrophylla Mez E—FU 
R. modesia Mez P—MA 
R. stenophylla Mez E—FA 
R. vieillardii Mez E—FI 

Tapeinosperma 
T. aciitangidum Mez E —FA 
T. amosense Guillaumin E—FA 
T. amplexicaule Mez E—FA 
T. aragoensc Guillaumin E—FA 
T. campanula Mez E—FA 
T. clelhroides Mez E—FA 
T. colnettianum Guillaumin E—FA 
T. deflexion Mez E—FU 
T. ellipticum Mez E—FA 
T. glandulosum Guillaumin E- 
T. gracile Mez E—FI 
T. grandifloruin Guillaumin E- 
T. koghiense Guillaumin E—FU 
T. laeve Mez E—FA 
T. laurifolium Mez E- 
T. lecardii Mez E—FA 
T. lenormandii J. D. Hooker E—FU 
T. minutum Mez E—FI 
T. nndlipunctatum Guillaumin E—FA 
T. nectandroides Mez E—FA 
T. nitidum Mez E—MI 
T. oblongifolium Mez E—FA 
T. pancheri Mez E—FU 
T. pauciflorum Mez E—FA 
T. pennelii Guillaumin E—FA 
T. psaladense Mez E—FA 
T. pulchelliim Mez E- 
T. robuslum Mez E—FU 
T. rubidum Mez E—FA 
T. rubriscapum Guillaumin E—FA 
T. schlechteri Mez E—FI 
T. squarrosum Mez E—FA 
T. tenue Mez E—FA 
T. vestilum Mez E—FU 
T. vieillardii J. D. Hooker E—FI 
T. wagapense Mez E—FA 
T. whitei Guillaumin E—FU 

MYRTACEAE 
Archirhodomyrtus 

A. baladensis 
(Brongniart & Gris) Burret E—MU 

A. paitensis 
(Sehlechter) Burret E—MI 

A. viellardii 
(Brongniart & Gris) Burret E—FU 

Arillastrum 
A. gummiferum 

Pancher ex Baillon E—FU 
Austromyrtus 

A. ploimensis 
(Daeniker) Burret E—FU 

A. vieillardii 
(Brongniart & Gris) Burret E—FA 

Carpolcpis 
C. elegans 

(Montrouzier) Dawson ined. E —MI 
C. laurifolia (Brongniart & 

Gris) Dawson ined. E —FU 
C. tardijlora Dawson ined. E —FI 

Caryophyllus 
C. amieuensw Guillaumin E—FA 
C. arhoreus 

(E. G. Baker) Guillaumin E —FA 
C. baladensis 
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Brongniart & Gris E—FA 
C. balansae Guillaumin E —FI 
C. deplanchei GuiWaumin E—FI 
C. e/e,gam'Brongniart & Gris E—FA 
C. e/Zip/icm Labillardiere E—MU 
C. garciniifolius Guillaumin E —FA 
C. propinquus Guillaumin E — FA 
C. ptewcarpm Vieillard E- 
C. unr/«/a(m'Guillaumin E—MI 
C. xanthosiemifolius 

Guillaumin E—MU 
Cleistocalyx . 

C. brongniartii 
(Brong. Gris) Merrill & Perry E —FU 

C. pennelii 
(Guillaumin) Merrill E—FU 

Cupheanthus 
C. comptonii 

(E. G. Baker) Guillaumin E —FA 
C. neocaledonicus Seemann E — FA 
C. paniensis 

(E. G. Baker) Guillaumin E —FA 
C. serpenlini A. Shaw E —FU 
C. loniiiensis 

(E. G. Baker) Guillaumin E —FA 
Eugenia 

E. bidlala Pancher E—FI 
£■. Co//ie»ia/ia Guillaumin E—FA 
E. crucigera Daeniker E—FU 
E, t/aaou/emij Guillaumin E—FA 
E. heckelii Pancher & Sebert E —MU 
E. ignambiensis E. G. Baker E —FA 
E. OTvr/opi7t//o(r/e5 Guillaumin E—FU 
£■. pronyemu Guillaumin E—FU 
E. plerocarpa Baillon E- 
E. sarasinii Guillaumin E —FA 

Jambosa 
J. acris Pancher E — FU 
7. rana/em/i'Vieillard E—FI 
7./ong//b//a Brongniart & Gris E—FA 
7. nervosa Vieillard E —FI 

Mearnsia 
M. brevislylis Dawson ined. E —FI 

Metrosideros 
M. dolichandra 

Schlechter ex Guillaumin E—FU 
A/. niV/rfa Brongniart & Gris E—FI 
M. opercidata Labillardiere E —MI 
M. oreomyrltis Daeniker E —FI 
A/. pamem/\ Dawson ined. E—FA 
A/, peliolala Dawson ined. E —MA 
M. porphyrea 

Schlecfiter ex Guillaumin E—FI 
Piliocalyx 

P. baudouini Brongniart & Gris E —MI 
P. bidlatus Brongniart & Gris E —FA 
P.yrrtnc/7 Guillaumin E—FI 
P. micranthtis 

Brongniart & Gris E — FA 
P. robuslus Brongniart & Gris E —FA 
P. wagapensis 

Brongniart & Gris E —FA 
Pleurocalyptus 

P. austrocaledonicus 
(Guillaumin) Dawson ined. E—FU 

P. pancheri (Brongniart & 
Gris) Dawson ined. E —PTJ 

Syzygium 
S. auriculatum 

Brongniart & Gris E—MI 
S. auslrocaledonicum 

(Seemann) Guillaumin E—MI 
S. conceptionis Guillaumin E —FA 
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S. densiflorum 
Brongniart & Gris E—FI 

S. frulescens Brongniart Sc Gris E—FA 
S. koghiense Guillaumin 
5. laterijlorum 

E—FI 

Brongniart & Gris E—FA 
5. lifuanum Daeniker 
S. macranthum 

E—FA 

Brongniart & Gris E—FU 
S. micans Brongniart & Gris 
S, microsemmijolium 

E—FA 

Guillaumin E- 
S', moitanum Guillaumin E—FU 
S. negleclum Brongniart & Gris E—FA 
S. pseudopinnaium Daeniker E—FA 
S. tjuadrangulare Guillaumin E—FU 
S. rivulare Vieillard 
S. schlechierianum 

E—FA 

Hochreutiner 
S. tenuijlorum 

E- 

Brongniart & Gris E—MI 
S. tripetalum Guillaumin E—FI 
S. verrucosum Daeniker E—FA 
S. wagapense Brongniart & Gris E —FI 

Tristaniopsis 
T. polyandra 

(Guillaumin) Dawson ined. 
Xanthostemon 

X. Jlavum (Brongniart & Gris) 

E—MU 

Schlechter E—MU 
X. grisei Guillaumin E—FA 
X. seberiii Guillaumin 
X. vieillardii 

E—FU 

(Brongniart & Gris) Niedenzu E—FA 
NEPENTHACEAE 

Nepenthes 
N. vieillardii J. D. Hooker 

NYCTAGINACEAE 
Calpidia 

P—MU 

C. giganiocarpa Heimerl E—FI 
C. pancheriana Heimerl 

Pisonia 
E—FA 

P. auculeala L. 
OLEACEAE 

Jasminum 

P—FA 

J. didymum J. R. & G. Forster 
J. elalum 

P—FI 

Pancher ex Guillaumin E—FI 
J. neocaledonicum Schlechter 

Linociera 
L. brachysiachys 

E—FI 

(Schlechter) P. S. Green 
Olea 

E—FI 

0. paniculaia R. Brown 
Osmanlhus 

O. ausirocaledonicus 

P—FI 

(Vieillard) Knoblauch 
ONCOTHECACEAE 

Oncotheca 

E—MU 

0. balansae Baillon 
O. macrocarpa 

E—FU 

McPherson Moral & Veillon 
ORCHIDACEAE 

Acanthcphippium 

E—FU 

A. vitiense L. O. Williams 
Acianthus 

P—FI 

A. atepalus H. Reichenbach E—FU 
A. bracleatus Rendle E—FU 
A. confusus Guillaumin E—FU 
A. corniculalus Rendle 
A. cymhalariifolius 

E—FA 

F1 Mueller & Kraenzlin E—FI 
A. elegans H. Reichenbach E—FU 

A. grandijlorus Schlechter E —MU 
A. hepiadactylus Kraenzlin E —FI 
A. o.xyglossus Schlechter E —FU 
A. tenuilabris Schlechter E —MU 
/(. veillonis Halle E —FU 

Agrostophyllum 
A. sp. P e FA 

Anoectochilus 
A. imilans Schlechter E —FI 

Appendicula 
A. rejlexa Blume P e FI 

Bulbophyllum 
B. aphanopelalum Schlechter E e FI 
B. alrornhens Schlechter E e FI 
B. haladeanum J. J. Smith E e FI 
B. belchei F. Mueller P e FI 
B. comptonii Rendle E e FI 
B. gracillimum (Rolfe) Rolfe E e FI 
B. lie.xarhopalos Schlechter E e FI 
B. keekee Halle E e FI 
B. lingulatum Rendle E e FI 
B. longiflorum 

DuPetit Thouars P e FI 
B. lophoglotlis 

(Guillamin) Halle E e FI 
B. neocaledonicum Schlechter E e FI 
B. ngoyense Schlechter E e FI 
B. pachyanthum Schlechter P e FI 
B. pallidiflorum Schlechter E e FI 
B. polypodioides Schlechter P e FI 

Calanlhe 
C. balansae Finet E —FI 
C. langei F. Mueller E —FI 
C. neocaledonica Rendle E —FI 
C. oreadum Rendle E —FI 
C. triplicaia (Willemet) Ames P —FI 

Ceratostylis 
C. micrantha Schlechter P e FI 

Chamaeanthus 
C. aymardii Halle E e FI 
C. begaudii Halle E e FI 
C. neocaledonicus 

(Rendle) Halle E e FI 
Cheirostylis 

, C moniana Blume P —MI 
Chrysoglossum 

C. neocaledonicum Schlechter E —FA 
Cleisostoma 

C. manianum 
(J. J. Smith) Garay P e FI 

Clematepistephium 
C. smilacijolium 

(H. Reichenbach) Halle E —FI 
Coelogync 

C lycastoides 
F. Mueller & Kraenzlin P e FA 

Coilochilus 
C. neocaledonicus Schlechter E —MU 

Corybas 
C. neocaledonicus 

(Schlechter) Schlechter E —FI 
Cryptostylis 

C. arachnites (Blume) Hasskarl P —FI 
Dendrobium 

D. arlhrohulbum Kraenzlin E e FI 
D. austrocaledonicum 

Schlechter P e FI 
D. camaridionim 

H. Reichenbach E e FI 
D. camplocentrum Schlechter P e FI 
D. cleislogamum Schlechter E e FI 
D. crassicaule Schlechter E e FI 
D. crassifolium Schlechter E e FI 
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D. deplanchei H. Reichenbach E—MU 
D. finetianum Schlechter E e FI 
D. fractijlexum Finet E—FU 
D. gracilicaule F. Mueller P e FI 
D. linguiforme Swartz P e FI 
D. macropliyllum A. Richard P e FI 
D. munijicum (Finet) Halle E e FI 
D. muricatum Finet E e FI 
D. ngoyense Schlechter E e FU 
D. oppositifolium 

(Kraenzlin) Halle E e FU 
D. pectinatum Finet E e FI 
D. poissonianiim Schlechter E e FI 
D. syhanum H. Reichenbach E e FI 
p. virotii Guillaumin E e FU 

Didymoplexis 
D. minor }. J. Smith P—FA 

Diplocaulobium 
D. ou-hinnae 

(Schlechter) Kraenzlin P e F 
Earina 

E. deplanchei H. Reichenbach E—MU 
E. valida H. Reichenbach P e FI 

Epipogium 
E. roseum (D. Don) Lindley P—FU 

cria 

E. aeridostachya 
H. Reichenbach ex Lindley P e FU 

E. karicouyensis Schlechter E e FU 
E. vieillardii H. Reichenbach P e FI 

Erythrodes 
E. oxyglossa Schlechter P—FU 

Eulophia 
E. moratii Halle E—FA 
E. pulchra 

(DuPetit Thouars) Lindley P—FA 
Glomera 

G. macdonaldii 
(Schlechter) J. J. Smith P e FI 

Gonatostylis 
G. bougainvillei Halle E—FU 
G. vieillardii 

(H. Reichenbach) Schlechter E—MI 
Goodyera 

G. ruhicunda (Blume) Lindley P—FA 
G. scripta 

(H. Reichenbach) Schlechter E—FA 
G. siihrefpilaris 

(H. Reichenbach) Schlechter E—FA 
G. viridiflora (Blume) Blume P—FA 

Habenaria 
//. insularis Schlechter E—FA 

Hetaeria 
H. discoidea 

(H. Reichenbach) Schlechter P—FA 
Liparis 

L. caespitosa Lindley P e FI 
L. chalendei Finet E—MU 
L. condylohulhon 

H. Reichenbach P e FI 
L. elliptica Wight P e FI 
L. gibhosa Finet P e FI 
L. laxa Schlechter E—MI 
L. layardii F. Mueller P—FA 
L. phalocrocorax Halle E—Ml 
L. sula Halle E—FU 
L. zosterops Halle E—FI 

Malaxis 
M. taurina (H. Richenbach) 

Kuntze E—MI 
Megastylis 

M. glandulosa 
(Schlechter) Schlechter E—FI 
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M. latissima 
(Schlcchter) Schlechter E—FTJ 

M. montana 
(Schlechter) Schlechter E—FU 

Microtatorchis 
M. oreophila Schlechter E e FI 
M. schlechjeri Garay E e El 

Moercnhoutia 
M. grandijlora 

(Schlechter) Schlechter E—FI 
Nervilia 

M arai'oana Gaudichaud P—FA 
N. platychila Sch\cchteT P—FA 

Oberonia 
O. ensifonnis 

(J. E. Smith) Lindley P e MI 
O. equiians (G. Forster) Mutel P e FI 
O. Jissiglossa Halle E e FI 
O. neocaledonica Schlechter E e FI 

Octarrhena 
O. oheronioides 

(Schlechter) Schlechter E e FI 
O. saccolabioides 

(Schlechter) Schlechter E e FI 
Pachyplcctron 

P. arifolium Schlechter E—FI 
P. neocaledonicum 

Schlechter E—MU 
Peristylus 

P. minimiflorus 
(Kracnzlin) Halle E—FA 

P. ngoyensis (Schlechter) Halle E — FI 
Phajus 

P. daenikcri Kraen/din E—FU 
P. neocaledoniciis Rendle E—FA 
P. rohertsii F. Mueller E — FI 

Pholidota 
P. pallida Lindley P e FI 

Phreatia 
P. hypsorhynchos Schlechter E e FI 
P. neocaledonica Schlechter E e FI 
P. OH/)atc/ic/M/s Schlechter E e FI 
P. pachypliylla Schlechtci P e FI 
P. paleata H. Reichenbach E e FI 
P. sublaia Halle E e FI 

Pristiglottis 
P. montana (Schlechter) 

Cretziou & J. J. Smith P — FI 
Pterostylis 

P. bureaviana Schlechter E—FU 
cnrta R. Brown P — FA 

Rhynchophreatia 
R. micrantha 

(A. Richard) Halle P e FI 
Sarcochilus 

S. hillii 
(F. Mueller) F. Mueller P e FI 

S. koghiensis Schlechter E e FI 
Schoenorchis 

S. micrantha 
Reinwardt ex Blume P e FI 

Spathoglottis 
S. petri H. Reichenbach P—FA 

Spiranthes 
S. 5/«ert5/s (Persoon) Ames P—MI 

Taeniophyllum 
T. graptolitum Halle E e FI 
T. trachypus Schlechter E e FI 

Thrixspermum 
T. sp. P e FI 

T rachoma 
T. suhlutenm (Rupp) Garay P e FI 
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T ropidia 
T. viridifusca Kraenzlin E—FA 

Zeuxine 
Z.yranc/i Schlechter E—FA 
Z. vieillardii 

(H. Reichenbach) Schlechter E—FA 
PALMAE 

Actinokentia 
A. divaricata Dammer E—FU 
A. huerlimannii H. E. Moore E—FU 

Alloschmidia 
A. glahrala 

(Beccari) H. E. Moore E—FA 
Basselinia 

B. deplanchei Vieillard E—FA 
B. eriostachys Beccari E—FI 
5. grac/7w Vieillard E—FI 
B. pancheri Vieillard E—FU 
B. surcidosa Beccari E—FU 
B. lomenlosa Beccari E—FA 
B. velulina Beccari E—FI 

Brongniartikentia 
B. lanuginosa H. E. Moore E—FA 
B. vaginaia 

(Brongniart) Beccari E—FU 
Burreliokentia 

B. hapala H. E. Moore E—FA 
B. vieillardii H. E. Moore E — FI 

Campercarpus 
C. fulcitus Wendland E—FU 

Chambeyronia 
C. lepidota H. E. Moore E—FI 
C. macrocarpaWeiWard E—FI 

Clinosperma 
C. bractealis Qtccan E—FU 

Cyphokentia 
C. macroslachya Brongniart E—FI 

Cyphophoenix 
C. e/<?i?an.v Wendland E—FA 
C. nucele H. E. Moore E—FA 

Cyphosperma 
C. balansae Wendland ex 

Bentham & J. D. Hooker E—FA 
Kentiopsis 

K. olivaeformis Brongniart E—FA 
Lavoixia 

L. macrocarpa H. E. Moore E—FA 
Mackeea 

M. magnifica H. E. Moore E—FA 
Moralia 

M. cerifera H. E. Moore E—FA 
Pritchardiopsis 

P. jeanneneyi Beccari E—FU 
Veillonia 

V. alba H. E. Moore E—FA 
PANDANACEAE 

Freycinelia 
F. brevifolia Marielli E—FA 
F. complonii Rcndls E—FA 
F. coriacea Warburg E—FA 
F. cylindracea Solms E—FI 
F. erythrostigma 

Solms ex Martelli E—FU 
F. graminifolia Solms E—FI 
F"./m/ra B. C. Stone E — FI 
E. /on^iwica Martelli P—FA 
F. lorifofia Martelli E—FU 
F. microdonta MarleWi P—FA 
F. monlicola Rendle P—FA 
F. novocaledonica Warburg E—FA 
F. schlechteri’Warburg P—FI 
F. speciabilis Solms E — FI 
F. sulcata Warburg P—FI 

F. verrucosa Warburg E—FA 
F. vieillardii Martelli 

Pandanus 
E—FA 

P, altissimus Solms E—FI 
P. aragoensis Solms E—FA 
P. balansae .Solms E—FU 
P. bernardii St. John E—FI 
P. clandestinus B. C. Stone E—FA 
P. lacuum St. John E—FU 
P. mackeei St. John 
P. macrocarpus 

E—FU 

(Brongniart) Solms E—FA 
P. neocaledonicus Martelli E—FA 
P. oblongus Brongniart & Solms E—FI 
P. pancheri (Brongniart) Solms 
P. spaerocephalus 

E—FU 

(Brongniart) Solms E—FI 
P. verecundus B. C. Stone E—FU 
P. vieillardii Martelli E—FA 

PAPILIONACEAE 
Arthroclianthus 

A. andersonii 
(Seemann) Schindler 

A. angustifolius 
E- 

Hochreutincr E—FA 
A. balansae Schindler E—MI 
A. caudatus Schindler E- 
A. comptonii E. G. Baker E—FA 
A. cuneatus Schindler E—FU 
A. grandifolius E. G. Baker E—FA 
A. ischnopodus Guillaumin E—FA 
A. leratii Schindler 
A. macroboiryosus 

E- 

Hochreutiner E—FA 
A. macrophyllus Schindler E- 
A. maximus Schindler 
A. microbotrys 

E- 

Hochreutiner E—FA 
A. ovalifolius Schindler E- 
A. tenuifolius Schindler E- 
A. vieillardii Schindler 

Mucuna 
E- 

M. gigantea (Willdenow) A. DC. P- 
M. neocaledonica E. G. Baker E—FA 
M. urens Medic. P—FA 

PARACRYPHIACEAE 
Paracryphia 

P. alticola 
(Schlechter) Steenis E—FI 

PASSIFLORACEAE 
Passiflora 

P. aurantia J. R. Forster P—MI 
PHELLINACEAE 

Phelline 
P. balansae Baillon 
P. billardieri 

E- 

Pancher ex Loesener E—FU 
P. brachyphylla Baillon E—FA 
P. comosa libillardiere E —FI 
P. confertifolia Baillon E—FA 
P. dumbeensis Guillaumin E—FU 
P. erubescens Baillon E—MI 
P. floribunda Baillon 
P. indivisa 

E- 

(Baillon) Harms & Loesener E- 
P. lucida Vieillard ex Baillon E—FU 
P macrophylta Baillon E—FI 
P. microcarpa Baillon E—FU 
P. robusta Baillon E—FU 
P. wagapensis Baillon E—FA 

PHILESIACEAE 
Eustrephus 

E. latifolius R. Brown ex Sims P—FI 



Geitonoplesium 
G. cymosum 

(Cunningham) R. Brown 
PIPERACEAE 

Peperomia 
P. baueriana Miquel 
P. caledonica C. DC. 
P. endlicheri Miquel 
P. insidarum Miquel 
P. kanaknsis C. DC. 
P. leptostachya 

W. J. Hooker & Amott 
P. lifuana C. DC. 
P. reflexa A. Dietrich 
P. sarasinii C. DC. 
P. suhpallescens C. DC. 

Piper 
P. austrocaledoniciim C. DC. 
P. cornptonii S. Moore 
P. paitense Schlechter 
P. staminodifenmi C. DC. 

PITTOSPORACEAE 
Pittosporum 

P. cheesmanniae Guillaumin 
P. coccineiim 

(Montrouzier) Beauvisage 
P. dognyense Guillaumin 
P. dzumacense Guillaumin 
P. echinatwn 

Brongniart & Gris 
P. heckeii Dubard 
P. leratii Guillaumin 
P. lifuense Guillaumin 
P. morierei Guillaumin 
P. mouanuin Guillaumin 
P. obovatum Guillaumin 
P. oreophilum Guillaumin 
P. oubatchense Schlechter 
P. paitense Guillaumin 
P. pancheri 

Brongniart & Gris 
P. panicidainm 

Brongniart & Gris 
P. paniense Guillaumin 
P. poueboense Guillaurnin 
P. pronyense Guillaumin 
P, rhytidocarpum A. Gray 
P. sylmlicum Guillaumin 
P. thyense Guillaumin 
P. vieillardi 

Brongniart & Gris 
PODOCARPACEAE 

Acmopyle 
A. pancheri 

(Brongniart & Gris) Pilger 
Dacrycarous 

D. vieiflardii 
(Parlatore) deLaubenfels 

Dacrydium 
D. balansae Brongniart & Gris 
D. tycopodioides 

Brongniart & Gris 
Decussocarpus 

D. cornptonii 
(Buchholz) deLaubenfels 

Falcatifolium 
F. taxoides (Brongniart & Gris) 

deLaubenfels 
Parasitaxus 

P. ustus 
(Vieillard) deLaubenfels 

Podocarpus 
P. decumbens N. Gray 
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P. longefoliolatus Pilger E—FU 
P. lucienii deLaubenfels E—FI 

P—FI P. polyspermus deLaubenfels E—FI 
P. syh’cstris Buchholz 

Prumnopitys 
E —FI 

P—FA P. ferruginoides 
E—FI (Compton) deLaubenfels E—FI 
P—FA PROTEACEAE 
P- Beauprea 
E- B. asplenioides Schlechter E—FU 

B. complonii S. Moore E—FA 
P—FI B. crassijblia Virot E —MA 
E—FA B.filipes Schlechter E—FI 
P—FU B. gracilis Brongniart & Gris E—MU 
E—FU B. montana 
E- (Brongniart & Gris) Virot E —MU 

B. rnontisfontium Guillaumin E—MU 
P—FI B. neglecta Virot E —MU 
E—FA B. pancheri Brongniart & Gris E—MU 
E —FU B. spathidaefolia 
E —FA Brongniart & Gris E—MU 

Kermadecia 
K. elliptica Brongniart & Gris E—FA 

E—FA K. pronyensis 
(Guillaumin) Guillaumin E—FU 

E—FU K. rotundifolia 
E—FA Brongniart & Gris E—FA 

E—MU K. sinuata Brongniart & Gris 
Knightia 

E —FA 

E—MI K. deplanchei Vieillard ex 

E—FA Brongniart & Gris E—MU 

E—FU K. strobilina 
E—FA (Labillardiere) R. Brown E—FI 
E—FA Macadamia 

E—FU 
E—FA 

M.francii (Guillaumin) Sleumer E—FI 
M. neurophylla 

E—FA (Guillaumin) Virot E—FU 
E—FA M. rousselii 
E—FU (Vieillard) Sleumer 

M. vieillardii 
E—FA 

E —MA (Brongniart & Gris) Sleumer E—FA 
Sleumerodendron 

E—FA S. austrocaledoniciim 
E—FA (Brongniart & Gris) Virot E —FI 

E—FA Stenocarpus 
E—MU S. intermedins 
P —MA Brongniart & Gris E—MU 
E —FA 5. rubiginosus 
E—FA Brongniart & Gris 

S. trinervis 
E—FI 

E—FA (Montrouzier) Guillaumin 
S. urnbelliferus 

E—MI 

(Forster) Drucc E—MI 
Virotia 

E—FI V. leptophylla (Guillaumin) 
L. Johnson & Briggs E—FI 

RHAMNACEAE 

E —MU Alphitonia 
A. neocaledonica Guillaumin E—MI 

E—MU A. xerocarpa Baillon 
Ventilago 

E—FU 

E—FU V. buxoides Baillon E—FI 
RHIZOPHORACEAE 

Crossostylis 
E—FI C. bijlora J. R. & G. Forster 

C. grandijlora 
P—FI 

Pancher ex Brongniart & Gris E—FA 
E—FI C. multiflora 

Brongniart & Gris E—FA 
C. seberti Brongniart & Gris E —FU 

E—FI RUBIACEAE 
Atractocarpus 

E—MU A. aragoensis Guillaumin E—FA 
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A. bracteatus 
Schlechter & Krause E- 

A. cumrnicarpus S. Moore 
A. heterophyllus 

E—MU 

Guillaumin & Beauvisage E —FI 
A. longisiipiiatiis Guillaumin E—FA 
A. oblongus S. Moore 
A. platyxylon (Vieillard ex 

E—MU 

Pancher & Seb.) Guillaumin E —FA 
A. sessilifoliiis Guillaumin E—FA 
A. simufans Guillaumin 

Coelospermum 
E—FU 

C. balansaeanum Baillon 
C. monticolum 

E—FA 

Baillon ex Guillaumin 
C. nigrescens 

E—FA 

(Krause) Guillaumin E—FA 
Cyclophyllum 

C. baladense Guillaumin E—FA 
C. calyculalutn Guillaumin E—FA 
C. cymosum S. Moore 
C. henrietlae 

E—FA 

(Baillon) Guillaumin 
C. sagiltatum 

E—FA 

(Baillon) Guillaumin 
C. vieillardi 

E—MU 

(Baillon) Guillaumin E—FA 
Gardenia 

G. mollis Schlechter 
Guettarda 

E—FA 

G. balansaeana Baillon E—FU 
G. eximia Baillon E—FU 
G. heierosepala Guillaumin E—FU 
G. hypolasia Baillon 
G. rhamnoides Baillon 

E—FU 
E —FI 

G. splendens Baillon E—FU 
G. vieillardii Guillaumin 

Ixora 
E—FA 

I. caidijlora Montrouzier 
I. collina 

E—FA 

(Montrouzier) Beauvisage 
I. complonii S. Moore 
I. kuakucnsis S. Moore 

P —FI 
F—FA 
E—FU 

I. lecardii Guillaumin E—FA 
I. longiloba Guillaumin E—FU 
I. montana Schlechter 
1. oliganiha 

E—FI 

Schlechter & Krause E—FI 
I. vieillardii Guillaumin E—FA 
I. yahouensis Schlechter 

Morierina 
E —FA 

M. montana Vieillard E—FU 
M. propinqua Brongniart & Gris 

Morinda 
E—MU 

M. artensis Montrouzier E—MU 
M. billardieri Baillon E—FI 
M. choriophylla Baillon E—FI 
M. decipiens Schlechter E—FA 
M. elongata Schlechter E—FU 
M. fallax Schlechter E—FA 
M. forsteri Scemann P—FA 
M. kanalensis Baillon E—FU 
M. limstrina S. Moore 
M. phvlliraeoides Labillardiere 

E—FA 
E—FA 

M. velutina Guillaumin E —FI 
M. vieillardi Guillaumin 

Mussaenda 
E —FA 

M. cylindrocarpa Burck 
Psychotria 

P—FA 

P. amieuensis Guillaumin 
P. arlmtifolia 

E—FA 

(Baillon) Schlechter E—FI 
P. baillonii Schlechter E—FA 

P. baladensis 
(Baillon) Guillaumin E — FA 

P. bourailensis GuiUaumin E- 
P. brachylaena 

(Baillon) Guillaumin E—FA 
P. callianiha 

(Baillon) Guillaumin E—FI 
P. calolhyrsus 

(Baillon) Guillaumin E—FI 
P. canalensis 

(Baillon) Guillaumin E—FA 
P. collina Labillardiere P—FI 
P. colneliiana Guillaumin E—FA 
P. damnatorum Guillaumin E—FA 
P. deplanchei 

(Bcauvisage) Guillaumin E—FU 
P. douarrei 

(Beauvisage) Daeniker E—FU 
P. fagnetii 

(Baillon) Schlechter E—FI 
P. frondosa S. Moore E — FA 
P. fuscopilosa Schlechter E—FU 
P. gabriellae 

(Baillon) Guillaumin E—MU 
P, gneissica S. Moore E—FA 
P. goniocarpa 

(Baillon) Guillaumin E—FI 
P. laxissima S. Moore E—FA 
P. lenormandi Schlechter E—FU 
P. lepidocalyx S. Moore E—FA 
P./era/n Guillaumin E—FI 
P. ligustrina 

(Baillon) Guillaumin E—FA 
P. lyciijlora 

(Baillon) Schlechter E—FU 
P. lycioides 

(Baillon) Guillaumin E—FU 
P. macroglossa 

(Baillon) Guillaumin E—FI 
P. microglossa 

(Baillon) Guillaumin E—FI 
P. monanthos 

(Baillon) Schlechter E—FU 
P. nathaliae 

(Baillon) Guillaumin E—MU 
P. nekouana 

(Baillon) Guillaumin E- 
P. nummularioides Gnlllaomln E—FA 
P. oleoides (Baillon) Schlechter E—MU 
P. oreophila Guillaumin E—FA 
P. oubatchensis Schlechter E —FA 
P. pancheri 

(Baillon) Schlechter E—FA 
P. papillosa Guillaumin E—FA 
P. paramaracarpa 

(Baillon) Schlechter E—MU 
P. panda S. Moore E—FA 
P. phyllanthoides 

Schlechter ex Guillaumin E—MU 
P. poissoniana 

(Baillon) Guillaumin E—FI 
P. pseudomicrodaphne 

(Baillon) Guillaumin E—MU 
P. pubituba S. Moore E—FA 
P. pulchrebracteata Guillaumin E—FA 
P. rarifolia S. Moore E—FA 
P. roseoiincta S. Moore E —FA 
P. rosmarinifolia 

(Baillon) Schlechter E—FA 
P. rubefacta 

(S, Moore) Guillaumin E—MU 
P. rupicola 

(Baillon) Schlechter E—MI 
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P. sagittalis 
(Baillon) Guillaumin 

P. saltiensis 
(S. Moore) Guillaumin 

P. schlechleriana Krause 
P. schumanniana Schlechter 
P. semperflorens (Baillon) 

Pancher ex Beauvisage 
P. speciosa 

(Beauvisage) S. Moore 
P. slenophylla Guillaumin 
P. stricla (Baillon) Guillaumin 
P. suaveolens S. Moore 
P. suhpallens S. Moore 
P. suhuniflora 

(Baillon) Schlechter 
P. toninensis S. Moore 
P. trichopodaniha 

(Baillon) Guillaumin 
P. trisulcaia 

(Baillon) Guillaumin 
■P. M/i/oemiii Guillaumin 
P. vieillardii (Baillon) Baillon 
P. wagapensis Guillaumin 

Randia 
R. artensis 

(Montrouzier) Guillaumin 
R. sezitat Guillaumin 
R. vieillardii Baillon 

Rhopalobrachium 
R. congeslum 

Schlechter & Krause 
R. fragrans 

Schlechter & Krause 
Tarenna 

T. ignambiensis 
(Guillaumin) Jeremie 

T. lifouana (Daeniker) Jeremie 
T. truncatocalyx 

(Guillaumin) Brcmekamp 
T. unioensis 

(Guillaumin) Jeremie 

RUTACEAE 
Dutaillyea 

D. compionii E. G. Baker 
D. oreophylla Guillaumin 
D. sessilifoliola Guillaumin 
D. trifoliolata Baillon 

Geijera 
G. balansae (Baillon) Schinz & 

Guillaumin 
Melicope 

M. diversifolia Guillaumin 
M. glaberrima Guillaumin 
M. lasioneura Baillon 
M. leptophylla Guillaumin 
M. leralii Guillaumin 
M. moniana E. G. Baker 
M platvsiemon E. G. Baker 
M. triphylla Merrill 

Micromelum 
M. minutum (J. R. & 

G. Forster) Wight & Amott 
Sarcomelicope 

S. argyrophylla Guillaumin 
S. sarcococca Engler 

Zanthoxylum 
Z. neocaledonicum E. G. Baker 
Z. pinnaium 

(J. R. & G. Forster) Oliver 
Z. sarasinii Guillaumin 
Z. schlechieri Guillaumin 

E —FA 

E—FU 
E—FA 
E—FA 

E—FI 

Zieridium 
Z. melicopaefolium CuiWaxLmm E — FI 
Z. pseudobtusifolium 

Guillaumin E—FI 

SANTALACEAE 
Amphorogyne 

A. celasiroides 
Staufier & Huerlimann E—FI 

E—MU 
E- 
E—FA 
E—FA 
E—MU 

E—FU 
E—FA 

E—FA 

E—FA 
E —FI 
E —FA 
E—FA 

E—FA 
E—FA 
E—FA 

E—FA 

E—FA 

E —FA 
E—FA 

E—MI 

E—FA 

E—FA 
E—FI 
E—MI 
E~FA 

E—FI 

E—FA 
E—FI 
E—FU 
E- 
E—FU 
E—FA 
E—FA 
E—FI 

P —FA 

A. spicaia 
StaufTer & Huerlimann E — FI 

Daenikera 
D. corallina 

Huerlimann & Stauffer E—FU 
Exocarpos 

E. phyllanthoides Endlicher P—MU 
E. pseudocasuarina Guillaumin E—MU 

Santalum 
■S', auslrocaledonicum Vieillard E—MI 

SAPINDACEAE 
Alectryon 

A. carinatum Radlkofer E — FA 
Arytera 

.4. arcuaffl Radikofer E—MA 
A. gravilipes Radlkofer E—MU 
A. lepidota Radlkofer E—MU 

Cupaniopsis 
C. apiocarpa Radlkofer E - MI 
C. azaniha Radlkofer E—FA 
C. chyiradenia Radlkofer E—MU 
C. diciyophora Radlkofer E—FA 
C. ganopMoea Radlkofer E—FA 
C gorfe/ro}’/Guillaumin E- 
C. Guillaumin E- 
C. hypodermatica Radlkofer E- 
C. macrocarpa Radlkofer E — MI 
C. warcem’f'.v Guillaumin E—FA 
C. mouana Guillaumin E—FU 
C. oedipoda Radlkofer E—FI 
C. Guillaumin E—FA 
C. peiioluiata Radlkofer E—FA 
C. psilocarpa Radlkofer E—FA 
C. siibcuneaia Radlkofer E—MI 
C. sylvatica Guillaumin E—FU 
C. trigonacarpa Radlkofer E—MA 

Elattostachys 
E. apelala 

(Labillardiere) Radlkofer E—FI 
E.falcata 

(A. Gray) Radlkofer P- 
E. incisa Radlkofer E—MA 

Gongrodiscus 
G. sp. E—FA 
G. siibfcrrugineus Radlkofer E—FI 

Guioa 
G. crenata Radlkofer E—MI 
G. cremdaia Radlkofer E—MI 
G.fusca Radlkofer E—MU 
G. glauca 

(Labillardiere) Radlkofer E — MI 
G. gracilis 

(Pancher & Scbert) Radlkofer E—MI 
G. rnicrosepala Radlkofer E—FI 
G. peciinata Radlkofer E—MI 
G. villosa Radlkofer E—MI 

E—FI Harpullia 
E—FA E—FI H. auslrocaledonica Baillon 

Podonephelium 
E—FU P. balansae Guillaumin E—FA 

P. concolor Radlkofer E—MU 
P—MI P. homei (Seemann) Radlkofer E—FI 
E—MA Storthocalyx 

E—FI E—FI S. chryseus Radlkofer 
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S. leioneurus Radlkofer E—FU 
S. sordidus Radlkofer E—MU 

SAPOTACEAE 
Beccariella 

B. bctlanseana 
(Pierre) Aubreville 

B. rubicunda 
E—MI 

(Pierre ex Baillon) Pierre E—FA 
Bureavella 

B. endlicheri 
(Montrouzier) Aubreville 

B. wakere 
E—FI 

(Pancher & Sebert) Aubreville E—FI 
Leptostylis 

L. grandifolia Vink 
Manilkara 

E—FU 

M. dissecta (L.) Dubard 
Mimusops 

E—FI 

M. elengi L. 
Niemeyera 

P—FA 

N. balansae 
(Baillon) Aubreville E—FI 

Ochrothallus 
0. gordoniaefolius 

(S. Moore) Aubreville 
O. mtdtipetalus 

E—MI 

(Vink) Aubreville E—FU 
0. sarlinii Aubreville 
0. schmidii Aubreville 
0. sessilifolius 

E—FI 
E—FU 

(Pancher & Sebert) Pierre ex 
Guillaumin E—FU 

0. wagapensis 
(Guillaumin) Aubreville E—FA 

Pichonia 
P. balansana Pierre 

Planchonella 
E —FA 

P. amieuana 
(Guillaumin) Aubreville E—FA 

P. kuehiniensis Aubreville 
P. laetevirens 

E—FU 

(Baillon) Pierre ex Dubard 
P. lifuana 

E—FU 

(Baillon) Pierre ex Dubard E—FA 
P. linggensis (Burck) Pierre 
P. microphylla 

P—FA 

Pierre ex Dubard E—MI 
P. pronyensis Guillaumin E—FU 
P. saligna S. Moore E—FA 
P. skottsbergii Guillaumin 
P. thiensis Aubreville 

E—FU 
E—FU 

Pycnandra 
P. benthamii Baillon E—FA 
P. comptonii (S. Moore) Vink 
P.. controversa 

E—FA 

(Guillaumin) Vink E —FA 
P. fastuosa (Baillon) Vink E—FI 
P. griseosepala Vink 
P. neocaledonica 

E—FU 

(S. Moore) Vink E—FA 
P. paniensis Aubreville E—FA 
P. vieillardii (Baillon) Vink 

Pyriluma 
E—FA 

P. sphaerocarpum 
(Baillon) Aubreville E—FA 

Sebertia 
S. acuminata Pierre ex Baillon E—FU 

5AXIFRAGACEAE 
Polyosma 

P. brachystachys Schlechter E—FA 
P. comptonii E. G. Baker E—MU 
P. discolor Baillon E—FA 
P. leralii Guillaumin E—FA 

P. pancheri Baillon E —FU 
P. podophylla Schlechter E—FA 
P. spicaia Baillon 

Quintinia 
E—FA 

Q. major (Baillon) Schlechter E—FI 
Q. media (Baillon) Guillaumin E—MU 
Q. w/nor (Baillon) Schlechter 
Q. oreophila 

E—MU 

(Schlechter) Schlechter 
Q. parvijlora 

E—FU 

(Schlechter) Schlechter E —FA 
SIMAROUBACEAE 

Soulamea 
S. fraxinifolia 

Brongiiiart & Gris E—FI 
S. muelleri Brongniart & Gris E—MU 

SMILACACEAE 
Smilax 

S. orbiculata Labillardiere E- 
S. plurifurcata A. DC. E—MI 

SOLANACEAE 
Duboisia 

D. myoporoides R. Brown P—Ml 
SPHENOSTEMONACEAE 

Sphenostemon 
5. balansae Baillon E—MU 
S', comptonii E. G. Baker E—MI 
S. oppositifolius 

Huerlimann E—FU 
S. pachycladum hd\\\on E—FI 

STERCULIACEAE 
Stcrculia 

S. austrocaledonica 
J. D. Hooker E—FI 

S. hullata Pancher & Sebert P—MA 
S. comptonii E. G. Baker E—FI 
S. dzumacensis Guillaumin E—FU 
S. fatsioides 

(Schlechter) Guillaumin E—FA 
S.yra/JCiV Guillaumin E—MU 
S. megaphylla Bureau & 

Poisson ex Guillaumin E—FA 
S. platanoides Schlechter E—MU 
S. sageniifolia 

(Schlechter) Guillaumin E — FA 
S. scheffleraefolia Guillaumin E—FI 
S. schumanniana 

(Schlechter) Guillaumin E—FA 
STRASBURGERIACEAE 

Slrasburgeria 
S. robusta (Vieillard ex Pancher 

& Sebert) Guillaumin E—FU 
SYMPLOCACEAE 

Symplocos 
S. arborea 

(Vieillard) Brongniart & Gris E—FA 
S. baptica Brongniart & Gris E—FI 
S. caerulescens 

Brongniart & Gris E—FA 
S.Jlavescens Brand E —FI 
S. gracilis Brongniart & Gris E—FA 
S. montana Brongniart & Gris E—Ml 
S. munda S. Moore E—MI 
S. pseudonitida Guillaumin E—FA 
S. tortuosa Vieillard E—FI 

TAXACEAE 
Austrotaxus 

A. spicata Compton E—FA 
THYMELEACEAE 

Lethedon 
L. balansae 

(Baillon) Kostermans E—MI 
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L. calleana 
(Guillaumin) Kostermans 

L. cernua (Baillon) Kostermans E—FU 
L. ciliaris (Baillon) Kostermans E—FU 
L. comptonii 

(E. G. Baker) Kostermans E—FA 
L. cordatoreiusa Aymonin E—Ml 
L.oblonga 

(Schlechter) Kostermans E—MU 
L.ovata 

(Guillaumin) Kostermans E—MU 
L. salicifolia 

(Labillardiere) Aymonin E—Ml 
Microsemma 

M. catophylla 
Guillaumin & MacKee E—FU 

M. rhizophoraefolia 
Guillaumin E—FA 

Wickstroemia 
W. indica (L.) Mey P—Ml 
W. novaecaledonica Gandoger E- 

TILIACEAE 
Trichospermum 

T. sp. E—EA 
TRIMENIACEAE 

Trimenia 
T. neocaledonicaE.G. Baker E—FA 

TRIURIDACEAE 
Sciaphila 

S. dolichostyla Schlechter E—FA 
S. neocaledonica Schlechter E—FU 

ULMACEAE 
Celtis 

C. balansae Planchon E—FA 
C. paniculata 

(Endlicher) Planchon P—FA 
URTICACEAE 

Dendrocnide 
D. /at//b//a (Gandoger) Chew P — FA 
Z). vi7/eniu (Seemann) Chew P—FA 

Procris 
P. peduncidaia 

(J. R. Forster) Weddell P—FI 
VERBENACEAE 

Gmelina 
G. lignum-vilreum Guillaumin E — FA 

Oxera 
O. arhorea Schlechter E—FA 
O. baladica Vieillard E—FA 
O. candelabrum Bcauvisage E—FI 
O. comptonii S. Moore E—FA 
O. cordifolia Dubard E- 
O. coriacea Dubard E- 
O. crassifloraS. yioore E—FA 
O. crassifoliaWrot E—MU 
O. florihiinda Schlechter E—FA 
O. longifolia Vieillard E- 
O. Guillaumin E—FA 
O. w/tYOca/yjr Guillaumin E—FA 
O. mown/Vieillard E—FA 
O. nuda Virot E—Ml 
O. oblongifolia Vieillard E- 
O. oreophila Guillaumin E—FU 
O. ovata Vieillard E- 
O. palmalinervia Dubard E—FU 
O. panc/ien Dubard E- 
O. robusta Vieillard E—FI 
O. n/gosa Guillaumin E—FU 
O. 5uaveo/e/ii Guillaumin E—MU 
O. subvenicillata Vieillard E- 
O. sidfurea Duhard E—FA 

Vitex 
V. neocaledonica Gandoger E- 
V. rapini Beauvisage E—FU 

VIOLACEAE 
Agatea 

A. lenormandi yielchior E- 
A. schlechteri Melchior E—FI 

Hybanthus 
H. austrocaledonicus 

Schinz & Guillaumin E—FU 
H. caledoniais (Turez) Cretz P—MI 
H. ilicifolius (Vieillard) Schinz 

& Guillaumin E—FI 
//. m;Vrt//i//n/s Guillaumin E—FA 

WINTERACEAE 
Belliolum 

B. crassifolium 
(Baillon) Tieghem E—FA 

jB. nvu/are Tieghem E—FA 
B. v’/e/7/a/•///■ Tieghem E—FA 

Bubbia 
B. auricidata Tieghem E—FA 
5. Z/a/a/iiae (Baillon) Tieghem E—FU 
B. comptonii (Baker f.) Dandy E—FA 
B. deplanchei Tieghem E—FA 
B. heteroneura Tieghem E—FA 
B. isoneura Tieghem E—FA 
B. adorata (Baker f.) Dandy E—FA 
5. paac/yZora (Baker f.) Dandy E—FA 

Exosperm urn 
E. stipitattm 

(Baillon) Tieghem E—FA 
Zygogynum 

Z. acsmithiiVmlf. E—FU 
Z./)a/7/om7 Tieghem E—FU 
Z. bicolor Tieghem E—FA 
Z. mackeei Vink E—FA 
Z. pomiferum Baillon E—FU 
Z. vieillardii Baillon E—FU 
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APPENDIX 2 

Rainforest genera and their phytogeographic distribution 

Symbols used 

* (Before the name of a genus) taxon of infrageneric rank 
1 (columns 1-15) present in the areas cited 
2 (columns 1-15, 17) species concentration in the areas cited 
3 (column 1) Madagascar 
4 (column 1) Mascarenes 
5 (column 1) Seychelles 

A-L (column 16) distribution type: 
A — Panlropical 
B — New Caledonian (subendemic) 
C — Palacotropical 
D — Indo-Australian 
E — Endemic 
F — Indo-Malayan 
G — Malesian-Papuan 
H — Australian 

1 — Australian-Papuan 
J — Subantarclic Pacific 

K — Subantarclic 
L — Pacific 

ACAN. 
ACAN. 
ACAN. 
ACAN. 
AGAV. 
ALAN. 
ALSE. 
AMAR. 
AMAR. 
AMBO. 
AMPE. 
AMPE. 
ANAC. 
ANAC. 
ANON. 
ANON. 
ANON. 
ANON. 
ANON. 
APOC. 
APOC. 
APOC. 
APOC. 
APOC. 
APOC. 
APOC. 
APOC. 
APOC. 
APOC. 
APOC. 
AQUl. 
ARAC. 
ARAL. 
ARAL. 
ARAL. 
ARAL. 
ARAL. 
ARAL. 
ARAL. 

Graptophyllum 
Hemigraphis 
Justicia 
Pseuderanihemum 
Cordyline 
Alangium 
Periomphale 
Campynema 
Campynemanthe 
Amborella 
Cayratia 
Cissus 
Euroschinus 
Semecarpus 
Desmos 
Polyallhia 
Richella 
Uvaria 
Xylopia 
Alslonia 
Alyxia 
Arlia 
Cerhera 
Cerberiopsis 
Mclodimts 
Neisosperma 
Ochrosia 
Pagiantha 
Parsonsia 
Rauvolfia 
Ilex 
Epipremnum (Rhaphidophora) 
Apiopeialum 
Arlhrophyllum 
Boiryomeryta 
Delarhrea 
Dizygotheca 
Meryla 
Mvodocarpus 

■C .2 a c/5 
< < 

1 I 

1 1 

4 

5 1 
3 1 

1 1 

1 1 
1 1 

cd (D 
c 
'3 
a 

t/5 t/5 

> 1/5 0/ D 
z < 

1 1 

1 1 1 
12 1111 4 

1 
1111 
1111 

1 1 
1111 

1 1 
1 I 

4) 

I I 
X 
s u 
z 

1111 
1 
1 

1111 

1 1 1 

1 
1111 
1111 

1111 

111111 

1111 

11111 
1 

1111 

•o 
c 
C3 ^ <u 

" N 

1 1 1 
1 1 1 
1 1 
1111 
1 
1 1 1 

1 

1 1 1 
1111 

1 1 1 

1 1 

Ci3 
CU 
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Q o 4) : ^ O Q 
J Z Z ti: Z a. 

1 1 

1 1 

OD 
c 
o 

o 
E 

1 1 

1 1 
1 
1 1 

1 1 1 

1 1 

1 1 

1111 

1111 

1 1 1 

I I ^ 4> 
• 

rS U 

E 
Q Z 

1 
F 
A 
A 
K 
C 
B 2 
L 
E 
E 
C 
A 
I 2 

G 
D 
C 
G 
C 
A 
C 
C 
B 2 
D 
E 
D 
D 2 
D 
F 
D 
A 
A 
D 
E 
F 2 
E 
B 2 
B 2 
B 2 
E 
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ARAL. Polyscias (Tieghemopanax) 
ARAL. Schefflera 
ARAL. Strohilopanax 
ARAU. Agathis 
ARAU. Araucaria 
ASCL. Hoya 
ASCL. Marsdenia 
ASCL. Secamone 
ASCL. Tylophora 
ATHE. Nemuaron 
BALA. Balanophora 
BALA. Hacheiiea 
BALO. Balanops 
BIGN. Deplanchea 
BIGN. Pandorea 
BISC. Bischofia 

♦ BURS. Canarium (Sect. Canariellum) 
CASU. Gymnostoma (Casuarina) 
CELA. Cassine (Elaeodendron) 
CELA. Maytenus 
CELA. Menepetalum 
CELA. Salaciopsis 
CESA. Caesalpinia 
CESA. Inisia 
CESA. Mezoneurum 
CESA. Swrckiella 
CHLO. Ascarina 
CHRY. Hunga 
COMM. Aneiiema 
CONN. Rourea (Santaloides) 
CORY. Corynocarpus 
CUCU. Diplocyclos 
CUNO. Acsmithia 
CUNO. Codia 
CUNO. Cunonia 
CUNO. Geissois 
CUNO. Pancheria 
CUNO. Weinmannia 
CUPR. Libocedrus 
CYPE. Baumea 
CYPE. Carex 
CYPE. Costularia 
CYPE. Scleria 
CYPE. Uncinia 
DILL. Hibbertia 
DILL. Tetracera 
DIOS. Dioscorea 
EBEN. Diospyros 
ELAE. Dubouzetia 
ELAE. Elaeocarpus 

* ELAE. Sloanea fs.g. Antholoma) 
EPAC. Dracophyllum 
EPAC. Siyphelia 
ERIC. Agapetes 
ESCA. Argophyllum 
EUPH. Aniidesma 
EUPH. Auslrobuxus 
EUPH. Baloghia 
EUPH. Bocquillonia 
EUPH. Claoxylon 
EUPH. Cleidion 
EUPH. Cleistanthus 
EUPH. Cocconerion 
EUPH. Codiaeum 
EUPH. Croton 

c 
o 
B 

_o 
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c/3 
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X K 
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FLORISTIC RELATIONSHIPS OF LOWLAND 
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ABSTRACT 

Dawson, J. W. (Bolany Department, Victoria University of Wellington, Wellington, 
New Zealand) 1986. Floristic relationships of lowland rainforest phanerogams of New 
Zealand. Telopea 2(6): 681-695 — Floristic relationships are examined for woody and 
epiphytic herbaceous genera of the New Zealand lowland rainforest. The 80 genera are 
divided into five categories: (1) gymnosperms; (2, 3, 4) non-endcmic angiosperms; (5) 
endemic genera and genera of uncertain status. Climatic preference is the basis for 
division of the non-endemic genera: (2) lowland tropical; (3) lowland and montane 
tropical to .Australian temperate; (4) montane tropical and lowland south temperate. 
The species of angiosperms are grouped into standard leaf-size classes. Patterns 
observed in correlations of leaf size, latitude and growth form are shown. Maps 
illustrate the Australasian distributions of the non-endemic genera; occurrences of New 
Zealand genera in South America, the Pacific and South Africa are noted. Comparisons 
among the non-endemic genera revealed the following trends: the number of species per 
genus is lowest in lowland tropical genera (1.4 per genus) and greatest in the montane 
tropical and south temperate (4.2 per genus); about one-third of the species in lowland 
tropical genera are microphyllous, in the other two categories about two-thirds of the 
species are microphyllous; lowland tropical genera (category 2) occur only in rainforest, 
of species in category 3, 28% occur also in non-forest habitats, and in category 4, 48%; 
27% of species in category 2 belong to genera of probable southern origin, for category 
4, 90% of species. Contrary to these trends is the greater frequency of specialized growth 
forms (Hanes and epiphytes) in category 4 (36%) compared with 16% of species in 
category 2. A possible explanation for this trend is given. 

INTRODUCTION 

Newcomers to New Zealand, botanists and laymen alike, are often struck by 
the ‘tropical’ appearance, unexpected in temperate latitudes, of the New 
Zealand lowland rainforest*. This ‘tropical’ impression depends not so much on 
the presence of species belonging to tropical genera, as on a profusion of 
specialized growth forms of types often considered to be characteristic of and 
peculiar to tropical forests — large tree ferns are common and there is also a tall 
palm of similar form in milder sites of both islands; woody and herbaceous vines 
are abundant as are vascular epiphytes, which range from humus-accumulating 
and water-storing nests, through small shrubs to hemi-epiphytic shrubs and a 
few tree ‘stranglers’. Furthermore, the New Zealand rainforest with its conifer 
and angiosperm emergents and canopy and subcanopy strata is similar in 
structure to tropical forests. 

The structure and growth forms of the forest have been considered in earlier 
papers (Dawson & Sneddon 1969, Dawson 1962, 1966, 1967, 1970) and on this 
occasion its floristic relationships will be reviewedf. 

*Nothofagus forest is not included here as it is predominantly montane and lacks most of the 
‘tropieal’ features of the lowland rainforest. 

tThe only herbaceous species included are epiphytes. 
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OBSERVATIONS 
The genera represented will be considered in the following categories: 

(1) Gymnosperms. 

(2) Angiosperm genera predominantly lowland in the tropics and restricted in 
Australia to the tropical/subtropical north-east or extending as far as central 
New South Wales. 

(3) Angiosperm genera lowland or lowland and montane in the tropics and 
extending along the Australian east coast, and sometimes through the south, 
with some genera reaching Tasmania. 

(4) Angiosperm genera predominantly montane in the tropics or lowland south 
temperate and where present in Australia mostly in the south-east. 

(5) Angiosperm genera endemic to New Zealand or of uncertain status or 
relationships. 

Group 1. Gymnosperms (Fig. 1) 

For the Podocarpaceae the genera are as defined by de Laubenfels (1969, 
1972). 

Conifers are prominent in most New Zealand rainforests, particularly the 
tall emergents, Agathis australis (northern only), Dacrydium cupressinum and 
Dacrycarpus dacrydioides. Most of the genera or their putative ancestors have a 
fossil record extending back to the Mesozoic, so mosl^ if not all, would have 
been present on Gondwanaland before New Zealand and other continental 
fragments separated from it. There seems no need, then, to invoke long-distance 
dispersal to explain the present distribution of conifers in the Australasian 
region and, indeed, their virtual restriction to the Australian continent and 
adjacent continental islands supports the view that gymnosperms in general 
have limited dispersal ability. Fiji is here considered to be a continental island 
as, although it is largely volcanic, it has some continental rocks and is currently 
considered to have been displaced eastwards by crustal extension in the South 
Fiji Basin. 

The presence of one species of Podocarpus in each of Tonga and Samoa 
might be explained by the facts that these islands are not very distant from Fiji 
and that the seeds of the Podocarpaceae, having fleshy tissues associated with 
them, are attractive to birds and so have somewhat better dispersal ability than 
those of other conifers. 

Agathis has some species in the tropical lowlands with others ranging up to 
about 2000 m. The New Zealand species is restricted to the northern half of the 
North Island. 

Dacrycarpus, Dacrydium B* (D. cupressinum only in New Zealand) and 
Podocarpus also have some lowland species in the tropics, but with montane 
species as well, ranging to altitudes of 3000-4000 m. In New Zealand, most of 
the species of these genera range throughout the country and none are restricted 
to the northern North Island. One species of Podocarpus is a shrub often found 
above the tree-line. 

Phyllocladus and Prumnopitys are montane in the tropics, Dacrydium C* 
does not occur there and Lihocedrus only just (New Caledonia). Most of the 

*In a recent revision, Quinn (1982) restricts Dacrydium to Dacrydium B and subdivides Dacrydium 
C into three new genera: Halocarpus, endemic to New Zealand with four species; Lagarostrohus, 
with one New Zealand and one Tasmanian species; and Lepidolhamnus, with one New Zealand and 
one Chilean species. 
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Fig. 1. Distribution of gymnosperm genera represented in New Zealand. The New Zealand species in 
each block reach their southern limits in the zones indicated. 

50417-2312-8 
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species of these genera range through New Zealand except for one species of 
Phylloctadus and one of Dacrydium restricted to the northern North Island, and 
one of Libocednis, which reaches the northern tip of the South Island. The other 
species of Libocedrus is montane, while one species of Phyllocladus and two of 
Dacrydium C are shrubs often above the tree-line. 

All the conifer genera represented in New Zealand are likely to have 
originated in the southern hemisphere. 

Group 2. Lowland tropical angiosperm genera (Fig. 2) 

Eighteen genera with 25 New Zealand species are included here, giving a 
low average number of species per genus of 1.4. However, it is remarkable that 
these genera should be present in New Zealand at all and even more remarkable 
that they were able to survive the Pleistocene glaciations. 

The species are grouped according to Raunkiaer’s leaf-size categories with 
the addition of a notophyll (small mesophyll) class following Webb (1959). The 
southern limit for each species is also recorded. 

Macrophyll (12%). Freycinetia banksii (46°); Pennantia baylisiana (Fig. 3; 
3K*:34°); Meryta sinclairii (3K:34° and Hen and Chicken Islands: 36°). 

Mesophyll (24%). Alectryon grandis (3K:34°); Corynocarpus laevigatiis (44°); 
Dysoxylum, spectabile (Fig. 3; 40°30'); Paratrophis smilhii (3K:34°); Macropiper 
excelsum, (44°); Schefflera digitaia (47°). 

Notophyll (32%). Alectryon excelsus (44°); Beilschmiedia larairi (Fig. 3; 38°); 
Litsea calicaris (38°); Melicope ternata (41°30'); Pennantia corymbosa (Fig. 3; 
46°); Planchonella novozelandica (38°); Tecomanthe speciosa (3K:34°); Vitex 
lucens (Fig. 3; 39°30'). 

Microphyll (20%). Ackama rosifolia (36°); Beilschmiedia tawa (Fig. 3; 42°); 
Geniostoma ligustrifolium (4r30'); Paratrophis banksii (41°); Peperomia 
urvilleana (41 °). 

Nanophyll (12%). Melicope simplex (46°); Paratrophis microphylla (46°); 
Peperomia tetraphylla (38°). 

It can be seen that species with leaves of ‘tropical’ size, mesophylls and 
larger, make up 38% of the total, and species with microphylls or less, 
considered characteristic of temperate climates, account for 32%. In those 
genera with more than one species, reduction in leaf size correlates with increase 
in latitude. This is summarized in Table 1 and illustrated for Pennantia and 
Beilschmiedia in Fig. 3. 

These leaf reduction sequences presumably reflect adaptations to cooler 
conditions, although no species has occupied colder non-forest habitats. Such 
evolution of hardier forms would be one factor in the survival of the genera 
concerned. For species in these and other genera with mesophylls or larger it is 
hypothesized that most survived each glaciation in the far north of the country, 
the land there being more extensive than now as a result of lowered sea level. 

* Three Kings Islands. 
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Fig. 3. Leaves of 10 
selected rainforest species. 
Pennanlia: 
A — P. baylisiana 
B — P. corymbosa (juvenile) 
C — P. corymbosa (adult) 
Elaeocarpus: 
D — E. dentalus (juvenile) 
E — E. deniatus (adult) 
F — E. hookeriamts (juvenile) 
G — E. hookeriamts (adult) 
Beilschmiedia: 
H — B. tarairi 
I — B. tawa 

J — Griselinia lucida 
K — Coprosma grandifolia 
L — Vitex lucerts 
M — Dysoxyluin speclabile. 
(Scale in cm) 

TABLE 1. CORRELATION OF LEAF SIZE WITH LIMITS OF LATITUDE IN GENERA OF 
MORE THAN ONE SPECIES. 

"S latitude limit by leaf-size categories 

species Macrophyll Mesophyll Notophyll Microphyll Nanophyll 

Pennanlia 
baylisiana 
corymbosa 

34” 
46* 

Paratrophis 
smithii 
banksii 
microphylla 

34- 
41.” 

46” 

Melicope 
lernata 
simplex 

41 ”30' 
46” 

Aleclryon 
grandis 
excelsus 

34” 
44” 

Beilschmiedia 
tarairi 
tawa 

38” 
42” 
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and particularly on small offshore islands where milder oceanic conditions 
would prevail. Some of these larger leaved species have remained in the far 
north and on the Three Kings Islands in particular; several are nearly extinct in 
nature. Others migrated southwards following climatic recovery, with ScheJJlera 
digitata and Freycinelia banksii reaching the southern end of the country. With 
these last two, however, the possibility of survival elsewhere, such as the 
north-west of the South Island, considered by some to have provided a forest 
refuge, must also be considered. 

Mildenhall (1980), in a useful review of New Zealand palaeobotany based 
on microfossils, states in relation to the Pleistocene: ‘Recurrent glaciations 
markedly changed the vegetation and landscape and the last remnants of 
tropical and subtropical taxa disappeared’. It seems to me that some of the 
genera still present in New Zealand have just as good a claim to be considered 
‘tropical’ as such genera as Cupania and Anacotosa, which were among those 
Mildenhall had in mind. Dysoxytum spectahile, for instance, with a probable 
record in New Zealand for the genus from the Miocene, is a dominant in forests 
near the sea as far south as 4r30'. With its compound leaves with large leaflets 
(Fig. 3) and its cauliflory, if it were transplanted to the lowland tropics it would 
not seem at all out of place among other species of the genus growing there. This 
also is a good example of the uncertainties of using plant fossils as indicators of 
past climates, in some cases at least. If Dysoxyluin spectabile had also become 
extinct in New Zealand, then the finding of its large leaflets as fossils in 
combination with the general lowland tropical distribution of the genus, would 
probably lead to the conclusion that the climate of the period concerned was 
much warmer than that under which D. spectabile now thrives. 

Most of the genera in this section have a fossil record in New Zealand 
extending back to the Tertiary, but none with any certainty to the Cretaceous 
(except possibly Lauraceae from macrofossils), thus they probably reached New 
Zealand after its separation from Gondwanaland. How was this achieved? 

Over half the genera — Alectryon, Freycinelia, Geniostoma, Melicope, 
Meryta, Peperomia, Piper (Macropiper)*, Planchonella, Streblus (Paratrophis)*, 
Vitex— have some oceanic species extending as far as Tahiti and/or Hawaii, so 
they could presumably have reached New Zealand by long-distance dispersal. 
The other genera — Ackama, Beilschmiedia, Corynocarpus, Dysoxylum, 
Litsea, Pennantia, ScheJJlera, Tecomanthe — have no fully oceanic species so it 
is less likely that they would have been able to reach New Zealand over a wide 
ocean gap. 

In the early Tertiary, land in the New Zealand region was peneplained and 
reduced by marine transgression, but at no time did it disappear completely. 
This may have been so also for the continental Lord Howe Rise and Norfolk 
Ridge extending from New Zealand as far as New Caledonia, in which case 
‘island hopping’ at least would have been a possibility. Certainly, if it is true that 
Araucaria has very limited dispersal ability, then the presence of a distinctive 
species of that genus on volcanic Norfolk Island, halfway between New Zealand 
and New Caledonia, would imply continuous, if changing, land in the vicinity 
throughout the Tertiary. Perhaps the crustal pressures that uplifted New 
Zealand in the later Tertiary also resulted in the down warping of the ridges to 
the north. 

* Opinions differ on generic limits. The wider view is followed here. 
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The present distributions of Ackama, Alectryon, Corynocarpus, Meryta, and 
Pennantia suggest a southern, perhaps Australasian, origin. The remaining 
genera are pantropical or centred in tropical Asia. 

Only a few of the species in this group have specialized growth habits: 
Tecomanthe speciosa is a twining liane, now represented in nature on the Three 
Kings by only one plant; the abundant Freycinetia banksii is a root-climbing 
liane; and the two peperomias are often low epiphytes on tree trunks. 

Group 3. Lowland to montane tropical angiosperm genera (Fig. 4) 

Included in this category are 13 genera with 51 New Zealand species, giving 
an average of 4 species per genus. However, if only the 37 forest species are 
considered the average drops to 3. 

The leaf-size groupings for the forest species are as follows: 

Notophyll (38%). Elaeocarpus dentatus (Fig. 3; 46°); Hedycarya arborea 
(46°); Myrsine oliveri (3K:34°); M. salicina (42°30'); Pittosporum huttonianum 
(37°), P. ellipticum (37°), P. umbellatum (39°), P. kirkii (39°), P. ralphii (40°), P. 
eugenioides (46°), P. colensoi (47°); Quintinia acutifolia (43°), Q. serrata (39°); 
Ripogonum scandens (47°). 

Microphyll (46%). Elaeocarpus hookerianus (Fig. 3; 47°); Muehlenbeckia 
australis (47°); Myrsine australis (47°), M. chathamica (47°); Parsonsia 
heterophylla (47°); Passiflora tetrandra (44°); Pittosporum fairchildii (3K:34°), P. 
virgatum (35°), P. pimeleoides (35°), P. turneri (39°), P. crassifolium (39°), P. 
patulum, (41°), P. cornifolium (41°), P. tenuifolium (46°); Quintinia elliptica 
(39°); Syzygium maire (41°); Drymoanthus adversus (47°). 

Nanophyll (13.5%). Bulbophyllum tuberculatum (41°); Dendrobium cunning- 
hamii (47°); Myrsine coxii (Chath:44°); Muehlenbeckia complexa (47°); 
Parsonsia capsularis (46°). 

Leptophyll (2.5%). Bulbophyllum pygmaeum (47°). 

Leaves are considerably smaller in this group than those of Group 2, 
suggesting an adaptation to cooler conditions and a greater ability to survive 
glaciations. There are no mesophyll or larger sizes and microphylls and smaller 
leaves account for more than 60% of the total. 

With fewer leaf-size categories, latitudinal patterns are not so easily 
discernible, although a correlation between decreasing leaf size and increasing 
latitude is apparent in Myrsine and Bulbophyllum. In the other genera with two 
or more species there are no clear latitudinal trends, although in Pittosporum 
and Muehlenbeckia. as well as Myrsine. the non-forest species, growing at 
colder higher altitudes or in seasonally cold lowland sites, have smaller leaves 
than the forest species.* 

• This correlation between decreasing leaf size and decreasing temperature has been noted in 
rainforests elsewhere, as has a correlation between decreased leaf size and increased orders of 
branching. Thus the numerous and conspicuous small-leaved, densely branching (‘divaricating’) 
shrubs and juvenile trees in the New Zealand flora, belonging to rainforest genera {Coprosma. 
.Myrsine, Pseudopana.x, Pennantia (Fig. 3), Pittosporum. Elaeocarpus (Fig. 3), etc.), may represent 
the extreme state of these two trends induced by Pleistocene cold. McGlone & Webb (1981) have 
observed frost tolerance in a number of cultivated divaricating shrub species and also suggest frost 
tolerance as an explanation for divaricating juveniles — ‘The transition of divaricating juveniles to 
non-divaricating adult plants often occurs in the height range of three to four metres ... The 
transition from the juvenile form at this height can be explained by the climatic hypothesis, as it 
ensures that plants have a deep, well-established root system and that their foliage is well above 
the height of damaging ground frosts. The divaricating juvenile form may thus enable forest trees to 
act as colonisers in forest margin habitats’. 
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Fig. 4. Distribution of Group 3 angiosperm genera. The numbers adjacent to New Zealand indicate 
the numbers of species reaching their southern limits in each zone. 



690 Telopea Vol. 2(6); 1986 

About 60% of the genera have some oceanic species — Elaeocarpus, 
Myrsine, Parsonsia, Pittosporum, Syzygium, Bulhophyllum, Dendrobium, 
Sarcochilus (Drymoanthus)*. The others have no fully oceanic species — 
Hedycarya, Muehlenbeckia, Passiflora, Quintinia, Ripogonum. 

As none of the genera has a fossil record in New Zealand extending back to 
the Cretaceous, the comments on manner of arrival for genera in the preceding 
section would also apply here. 

The South American-Australasian distribution of Muehlenbeckia suggests a 
southern origin, perhaps in the early Tertiary before Australia and Antarctica 
separated. 

Hedycarya, Parsonsia, Ripogonum and Quintinia are centred in the 
Australasian region and may have originated there, and Schodde (1972) suggests 
an Australian origin for Pittosporum. Thus almost half the genera in this group 
may be of southern origin. 

The remaining genera probably originated outside the southern regions, 
being either widespread in the tropics or centred in tropical Asia. 

About a third of the forest species in this group have specialized growth 
forms. The muehlenbeckias, parsonsias and Ripogonum are twining Hanes; 
Passiflora is a liane climbing by tendrils; Pittosporum kirkii and P. cornifolium 
are small shrub epiphytes and the four orchids are herbaceous epiphytes. 

Group 4. Montane tropical or south temperate angiosperm genera (Fig. 5) 

In this category are 18 genera with 156 New Zealand species, giving an 
average of 8.5 species per genus. Again, however, if only the 75 forest species are 
considered the average drops to 4.2. 

The leaf-size groupings for the forest species are: 

Mesophyll (11%). Astelia solandri (44°); Collospermum hastatum (42°), C. 
microspermum (41°); Coprosma grandifolia (Fig. 3; 42°); Griselinia lucida (Fig. 
3; 46°); Pseudopanax arboreus (46°), P. edgerleyi (47°), P. laetus (39°). 

Notophyll (28%). Aristotelia serrata (47°); Clematis panicidata (47°); Coprosma 
lucida (47°), C. macrocarpa (37°), C. robusta (45°), C tenuifolia (40°); Griselinia 
littoralis (47°); Melicytus macrophyllus (38°), M. ramiflorus (47°); Metrosideros 
excelsa (38°); Mida salicifolia (41°); Olearia albida (38°), O. rnacrodonta (46°), O. 
rani (42°); Pseudopanax chathamicus (44°), P. colensoi (47°), P. crassifolius 
(47°), P.ferox (46°), P. lessonii (39°), P. simplex (51°); Rubus cissoides (47°). 

Microphyll (36%). Ascarina lucida (47°); Carpodetus serratus (47°); Clematis 
foetida (46°), C. forsteri (41°); C. parviflora (40°); Coprosma arborea (38°), C. 
chathamica (44°), C. foetidissima (51°), C. spathulata (31°)', Fuchsia excorticata 
(51°), F. perscandens (42°); Laurelia novaezelandiae (46°); Metrosideros 
(subgenus Mearnsia) albiflora (38°), M. (M.) fulgens (44°), M. (M.) parkinsonii 
(42°); Metrosideros robusta (42°), M. umbellata (51 °); Olearia arborescens (47°), 
O. paniculata (45°), O. traversii (44°); Plagianthus betulinus (47°); Pseudopanax 
discolor (37°), P. gilliesii (36°); Rubus schmidelioides (47°), R. squarrosus (47°); 
Weinmannia racemosa (47°), W. silvicola (38°). 

The wider generic view is followed here. 
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Fig. 5. Distribution of Group 4 angiosperm genera. The numbers adjacent to New Zealand indicate 
the numbers of species reaching their southern limits in each zone. 
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Nanophyll (17%). Coprosma areolata (47°), C. hanksii (47°), C. ciliata (51°), C. 
dodonaeifoUa (36°), C. Unahifolia (46°), C. rigida (46°), C. rotundifolia (47°); 
Metrosidews (subgenus Mearnsia) carminea (39°), M. (M.) cotensoi (42°), M. 
(M.) diffusa (47°), M. (M.) perforata (44°); Melicytus micranthus (46°); Rubus 
austrabs (47°). 

Leptophyll (8%). Aristotelia fruticosa (47°); Coprosma crassifolia (46°), C. 
microphylla (40°), C. parviflora (46°), C. rhamnoides (47°), C. virescens (46°). 

On average, leaf size is comparable to that of the Group 3 species, the 
presence of some mesophylls, not found in Group 3, being counterbalanced by a 
greater proportion of leaf sizes smaller than microphyll. 

There seems to be a larger proportion of species tolerant of cooler 
conditions in this group, with 53% extending to the southern end of the country, 
(five species continuing further to the Auckland Islands at 5rS), compared with 
40% for Group 3 and only 20% for Group 2. 

With forest species of genera of this group there seems to be no clear 
correlation between decreasing leaf size and increasing latitude. In some of the 
genera, leaf size is fairly uniform; with others, in view of their general tolerance 
of coolness, there may not be sufficient reduction in temperature latitudinal ly to 
bring about any segregation. 

Altitudinally, temperature reduction is greater and in Aristotelia. Griselinia 
and Pseudopanax the smaller-leaved species extend to higher altitudes than the 
larger-leaved species. If species above the tree-line are taken into account, then 
in Astelia most, but not all, of the alpine species have much smaller leaves than 
those of the forests, and in Coprosma all the higher altitude species except one 
have very small leaves. In the latter genus, however, there is also quite a strong 
representation of small-leaved species in the lower altitude forests. 

About half the genera have some oceanic species — Ascarina, Astelia, 
Coprosma, Fuchsia, Metrosideros, Olearia, Pseudopanax, Weinmannia, Mida, 
Rubus. Those without oceanic species are Aristotelia, Carpodetus, Clematis, 
Griselinia, Laurelia, Metrosideros s.g. Mearnsia, Melicytus and Plagianthus. A 
number of these genera or their families have a record back to the early Tertiary 
in New Zealand but, apart perhaps for Ascarina recorded from the late 
Cretaceous, a dry land route from Australia-Antarctica does not seem likely. 

The present distributions of all genera except Clematis and Rubus suggest a 
southern origin for them. Clematis and Rubus are almost cosmopolitan and they 
may ultimately derive from the northern hemisphere. Thus about 90% of the 
genera in this group probably originated in the southern hemisphere. Again, 
about a third of the forest species have specialized growth forms. Of the lianes, 
the six species of Metrosideros subgenus Mearnsia are root climbers, the 
Clematis species climb with twining petioles, the Rubus species by thorns and 
Fuchsia perscandens by long flexuous stems. Metrosideros robusta and 
sometimes M. umbellata are large ‘strangling’ epiphytes and Pseudopanax 
arboreus is often a smaller epiphyte of similar form on tree ferns; the two 
weinmannias often begin life as low epiphytes on tree ferns; Griselinia lucida 
and sometimes G. littoralis and Pseudopanax colensoi are hemi-epiphytes; 
Coprosma lucida is sometimes a small shrub epiphyte; and Collospermum 
hastatum, C. microspermum and Astelia solandri are specialized nest epiphytes. 
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Group 5. Genera endemic to New Zealand or of uncertain status or relationships 

Alseuosmia (Alseuosmiaceae, formerly included in Caprifoliaceae). Four species 
of forest floor shrubs, mostly North Island; related to Memecylanthus and 
Pachydiscus of New Caledonia; three species notophyllous, one nanophyllous. 

Dactylanthus (Balanophoraceae). Monotypic root parasite, North Island; related 
to Hacheltea of New Caledonia. 

Earina (Orchidaceae). Close to Epidendrum of Tropical Ameria; two epiphytic 
species throughout New Zealand; microphyllous; other species in New 
Caledonia and other Pacific islands. 

Elingamita (Myrsinaceae). Monotypic; Three Kings Islands; related to 
Tapeinosperma; mesophyllous. 

Ixerba (Escalloniaceae). Monotypic; small tree in north of North Island; 
notophyllous. 

Knightia (Proteaceae). One tree species common through North Island; related 
to Eucarpha of New Caledonia, formerly included in Knightia; notophyllous. 

Lophomyrtus (Myrtaceae). Two species, formerly included in Myrtus; one 
nanophyllous (mostly North Island) and one leptophyllous (throughout). 

Neomyrtus (Myrtaceae). Monotypic; also formerly in Myrtus; leptophyllous; 
throughout New Zealand. 

‘Mistletoes.’ Parasites of the family Loranthaceae in New Zealand are 
microphyllous shrubs, most of which range widely through the country. 
Formerly, four species were assigned to Elytranthe, one to Loranthus and one to 
the endemic Tupeia. Elytranthe and Loranthus are large mostly tropical genera. 
Barlow (1966) revised the Loranthaceae of Australasia and while maintaining 
Tupeia. established four new endemic New Zealand genera for the other species 
— Ileostylus (one species), Alepis (one species), Peraxilla (two species), 
Trilepidea (one species). 

Nestegis (Oleaceae). Four species mostly North Island; formerly included in 
Olea; uncertain whether genus should be regarded as restricted to New Zealand 
or should include species from south-east Australia, New Caledonia and 
Hawaii; two species notophyllous, two microphyllous. 

Pseudowintera (Winteraceae). Three species, two fairly widespread; noto¬ 
phyllous, microphyllous and nanophyllous. 

Rhabdothamnus (Gesneriaceae). Monotypic but with related genera in New 
Caledonia and Lord Howe Island; undershrub in North Island forests; 
microphyllous. 

Rhopalostylis (Palmae). One species North Island and northern parts of South 
Island as well as Chathams, second species Kermadecs and a third Norfolk 
Island; macrophyllous. 

Senecio/Brachyglottis (Compositae). Many herbaceous and woody species in 
New Zealand; of the latter one is a shrub epiphyte, another a liane and a few are 
small forest shrubs or trees. There is some doubt whether Brachyglottis should 
be separated from Senecio and it is difficult to locate information on woody 
forest senecios elsewhere. Forest species mesophyllous to microphyllous. 
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Toronia (Proteaceae). Monotypic; northern North Island; formerly included in 
Persoonia, which has many species in Australia; notophyllous. 

The endemic genera in this group may have originated in New Zealand, 
may have survived only in New Zealand or, in the light of future research, may 
lose their endemic status. 

The present southern or largely southern distribution of the families of 
Alseuosmia, Ixerba. Knightia, Pseudowintera and Toronia suggests a southern 
origin for these genera. The families of the remaining genera have wider tropical 
and/or north temperate distributions, but probably most of the genera are of 
southern, if not New Zealand origin. 

Pseudowintera has a record back to the Upper Cretaceous in New Zealand, 
so it could have arrived overland on Gondwanaland. The same could be true for 
Knightia and Toronia or their ancestors, as the family Proteaceae is an old one 
in the southern hemisphere. The other genera or their ancestors, whose families 
are not so ancient, probably reached New Zealand after it became isolated. 

CONCLUSIONS 

If the three groups of non-endemic angiosperm genera are compared in the 
order given, the following trends emerge: 

(a) Average number of forest species per genus 
Group 2* (1.4) Group 3* (3) Group 4* (4.2) 

(b) Forest species with microphylls or smaller leaves 
Group 2 (32%) Group 3 (62%) Group 4 (61 %) 

(c) Forest species extending to the far south of New Zealand 
Group 2 (20%) Group 3 (40%) Group 4 (53%) 

(d) Non-forest species 
Group 2 (0%) Group 3 (28%) Group 4 (48%) 

(e) Genera of probable southern origin 
Group 2 (27%) Group 3 (39%) Group 4 (90%). 

If it is true that the genera of Group 2 are primarily adapted to tropical 
lowland conditions then these trends would be expected. The last trend to be 
considered, however, seems to run counter to the others: 

(0 Liane and epiphyte species 
Group 2 (16%) Group 3 (32%) Group 4 (36%). 

Thus the groups with greater tolerance of lower temperatures and with the 
strongest representation of southern genera also have a higher proportion of the 
specialized growth forms generally considered to be characteristic of and largely 
confined to tropical rainforest. 

An explanation for this could be that the vine and epiphyte habits 
represented in groups 3 and 4 evolved in southern latitudes in genera of 
southern origin at times during the Tertiary when rainforests were widespread in 
middle latitudes of both hemispheres. The smaller leaf sizes of most New 
Zealand vines and epiphytes may reflect less than tropical conditions in 
mid-latitudes during the Tertiary or may have evolved later in response to the 
cooler climates of the Pleistocene. 

Group 2 — lowland tropical genera; Group 3 — lowland to montane tropical genera; Group 4 — 
montane tropical or south temperate genera. 
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The fact that middle-latitude rainforest distinguished by an abundance of 
lianes and vascular epiphytes has survived better in New Zealand than elsewhere 
may be explained by New Zealand’s narrow landmass providing a strongly 
oceanic climate, which would have enabled many rainforest taxa to survive in 
favourable sites through the Pleistocene glaciations. 
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ABSTRACT 

Thorne. Robert F. (Rancho Santa Ana Botanic Garden, Claremont, California 91711, 
U.S.A.) 1986. Summary Statement. Telopea 2(6): 697-704 — The three major floristic 
elements of Australasian rainforests — Australasian autochthonous, Indo-Malesian, 
and Antarctic — are e,xamined by way of summarizing the various contributions to 
the symposium. One must bear in mind, however, our colossal ignorance of the past 
history of angiosperms, our limited knowledge of their past and present vagility, and the 
dangers of labelling too loosely plant groups as ‘Gondwanic’ or ‘Laurasian’. The 
Australasian rainforests and their components are much more nearly autochthonous 
and Gondwanic than previously believed. There is a high percentage of generic 
endemisrn, especially in the Australian and New Caledonian rainforests, less in those of 
New Guinea and New Zealand. Indo-Malesian elements are strongest in the New 
Guinea, tropical Australian, and New Caledonian rainforests, much weaker in the 
Gondwanic temperate rainforests of New Zealand and southern Australia. In fact, they 
predominate to such an extent in New Guinea that the Papuan (or Papuasian) Region 
should not biogeographically be considered part of Australasia. The Antarctic elements 
of the temperate rainforests and tropical montane forests are largely ancient Gondwanic 
elements and probably most of them autochthonous in Australasia, though some 
originated in South Ameria and perhaps others even in Antarctica. Australasia is a 
much more important centre of angiosperm evolution than most biogeographers have 
considered it in the past. The Malesian influence on the tropical Australasian 
rainforests must not be minimized nor should the importance of long-distance dispersal 
be disregarded in seed-plant distribution. 

INTRODUCTION 

As should be expected from the archipelagic nature of the Australasian land 
masses, the relationships of their rainforests floras are diverse. As demonstrated 
by the participants in this symposium, the distribution patterns of the rainforest 
genera indicate that the floras consist primarily of three major, often 
overlapping, and sometimes rather poorly defined elements; the usually much 
underestimated autochthonous; the largely tropical Indo-Malesian; and the 
mostly temperate Antarctic elements. The palaeotropical, pantropical, and 
cosmopolitan elements, as defined by their distribution patterns, are numerous. 
They are, however, probably not separable in any practical way from the 
Indo-Malesian elements in their effect on Australasian rainforests because they 
presumably entered the region through the same Malesian dispersion portals 
along with the Indo-Malesian elements. Several less important elements, like 
the north-temperate montane, African, Pacific and American, seem to be rather 
insignificant, having little impact on the Australasian rainforest flora. 

We can examine these various geographic plant elements by way of 
summarizing the contributions made in this symposium. We should keep in 
mind throughout, however, several caveats. Foremost is the awesome ignorance 
we have of the fossil history of most flowering plants. To describe the fossil 
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record of the angiosperms as ‘incomplete’ is to make a grievous understatement. 
The recent discoveries made by palaeobotanists about the world have made 
obvious that the time of appearance of most angiospermous families has been 
greatly underestimated, as has the early wide dispersal of many angiospermous 
groups. A few of many possible examples can make the point: fruits and pollen 
of presently palaeotropical Alangium from the Oligocene Brandon lignites of 
Vermont (Eyde et al. 1969); a fossil leaf of the Australian endemic Akania from 
Argentine Palaeocene beds (Romero & Hickey 1976); pantropical Diospyros 
flowers, pollen, and associated ebenaceous leaves in Upper Eocene deposits in 
Victoria (Christophel & Basinger 1982); ‘Gondwanic’ Gunnera pollen from 
early Upper Cretaceous of North America and Eurasia (Jarzen 1980); and pollen 
of ‘Gondwanic’ Winteraceae from early Cretaceous deposits in Israel (Walker et 
al. 1983). 

Secondly, we have tended to underestimate the speed and distance over 
which some angiosperm disseminules travel, including some not obviously 
adapted for long-distance dispersal. One need merely study the rich, though 
disharmonic, floras of distant volcanic, oceanic, high islands in the Pacific or 
Indian oceans to be impressed with angiospermous vagility. We have no way of 
estimating the dispersal capacities of the Cretaceous prototypes of our modem 
angiosperms beyond noting that some apparently swarmed rapidly over the 
terrestrial world soon after their recognized appearance in the fossil record. Of 
course, during the Cretaceous the present continents were contiguous or in 
much closer proximity than they are today. On the other hand, 1 must agree 
with Webb, Tracey & Jessup that most rainforest trees are extraordinarily 
lacking in vagility. That may be why so few of them get to oceanic islands. 

Finally, some of us have been overly facile in labelling angiospermous 
groups as either ‘Gondwanic’ or ‘Laurasian’ on the basis of present and known 
fossil distribution patterns. The recent fossil discoveries briefly touched upon 
above and some of the recent phytogeographic contributions, as the discovery of 
fagaceous Trigonobalanus in Colombia (Lozano-C. et al. 1979) and the new 
dipterocarp subfamily Pakaraimaeoideae from the Guayana Highlands (Maguire 
& Ashton 1977), are shocking reminders to us of our ignorance in these matters. 
Also, some of us have carelessly labelled certain areas of the world, like 
south-eastern Asia or West Gondwanaland, as the area of origin of the 
angiosperms on much less than convincing evidence. We might better label such 
areas as regions of preservation or, better, as merely areas of high concentration 
of archaic angiosperms. 

AUSTRALASIAN AUTOCHTHONOUS ELEMENTS 

Webb, Tracey & Jessup have emphasized the autochthonous nature of 
Australian rainforests and their plants; have de-emphasized the intrusive 
elements in those rainforests; and have stressed the low vagility of many 
rainforest taxa. These are healthy developments if not carried too far. Some 
Australian authors have already gone to the extreme of describing all Australian 
and Indo-Malesian rainforest plants as Gondwanic, possibly because Australia 
and India were once part of Gondwanaland and because it would be convenient 
to believe that Laurasian south-eastern Asia and Malesia were likewise. This 
interpretation must be surprising to both geologists and phytogeographers with 
some knowledge of the plate tectonics and flora of south-eastern Asia and 
Malesia. 
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Australia 

The rainforests of Australia, New Caledonia and New Zealand, and many of 
their component genera, are certainly autochthonous in that they have been 
present in these areas for a very long time (Christophel 1981, Christophel & 
Basinger 1982, Dettmann 1981, Kemp 1981, Martin 1981, 1982, Mildenhall 
1980, Walker & Hope 1982). Webb & Tracey (1981) found 103 of 545 
Australian rainforest genera, or 19% of the total, to be endemic to Australia. 
Several families, such as Akaniaceae, Austrobaileyaceae and Davidsoniaceae, 
and a nurnber of subfamilies, such as Idiospermoideae of Calycanthaceae, are 
now restricted to Australian rainforests. Thirteen other families, especially 
Proteaceae with 15 endemic rainforest genera (Johnson & Briggs 1981), have 
three or more endemic genera in Australian rainforests, and can reasonably be 
accepted as old residents of Australia. Other families, like Aquifoliaceae, 
Ebenaceae, Fagaceae, Olacaceae, Santalaceae and Winteraceae, some mono¬ 
generic in tropical Australian forests and considered cosmopolitan or pan- 
tropical, have a long fossil record in Australia, at least before the Miocene 
collision with the Sunda plate, and can hardly be regarded as recent intrusives. 
Australian rainforests indeed do form an ‘archipelago of relicts and refugia’, as 
they have been described by Webb & Tracey (1981). 

New Caledonia 

The relatively small isolated island of New Caledonia has long been 
regarded by many of us as a treasure-house of archaic seed plants. Hence, 
Morat, Veillon & MacKee have performed a valuable service for us in listing 
and analyzing the rainforest flora of the island and adjacent smaller Loyalty 
Islands and Isle of Pines. Of a total indigenous flora of 3256 species, with 2476 
of them endemic (76%), nearly half (1499) are listed by them as rainforest plants, 
with 1345 of these (nearly 90%) endemic to New Caledonia. The total 
indigenous flora consists of 787 genera, 108 (13.7%) of which are endemic, and 
182 families, with five endemic. Of these, 365 genera, nearly half of the total, 
with 82 (22.4%) endemic, and 108 families, including all five of those endemic, 
are considered rainforest components. These high percentages of generic and 
family as well as specific endemism, the heavy speciation and radiation in many 
of the families, the large number of gymnosperms and archaic angiosperms, and 
the paucity of representatives of ‘modern’ angiospermous families certainly 
mark an ancient rainforest formation. These rainforests and many of their 
components can be regarded as autochthonous and Gondwanic in distribution. 
By their floristic analysis, Morat, Veillon & MacKee have cast doubt on the idea 
that the peridotites and other ultrabasic rocks play any considerable part in the 
conservation of archaic ancestral forms, at least in the rainforest flora. 

New Guinea 

Hartley has compiled for New Guinea a list of 716 seed-plant genera 
comprising the primary ever-wet forests from sea level to above 3000 m. In his 
analysis he found 38 genera restricted to New Guinea (including the Bismarck 
Archipelago), 27 nearly restricted to New Guinea or centring on the island, and 
74 occurring in Australasia to the south of New Guinea, for a total of 19.4% of 
the rainforest genera. If these Australasian-Papuan genera can be regarded as the 
autochthonous Australasian element, it is considerably smaller for New Guinea 
than for Australia or New Caledonia. New Guinea has no endemic angiosperm 
families though it does share the Eupomatiaceae with Australia, Himan- 
tandraceae with Queensland and eastern Malesia, Sphenostemonaceae with New 
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Caledonia, Queensland and eastern Malesia, and Corynocarpaceae with 
Queensland, New Caledonia, New Zealand and New Hebrides. 

Hartley and WhifTm & Hyland have analyzed three rainforest groups — 
non-aurantioid Rutaceae of New Guinea, and the Australian species of the 
myrtaceous Syzygium and allied genera and lauraceous Cryptocarya. The 
special value of these analyses lies in the deep knowledge the authors have of 
these large and complex groups; the Rutaceae, Myrtaceae and Lauraceae all 
having long histories in Australia and New Guinea. Eight of the 11 
non-aurantioid Rutaceae of New Guinea appear to have reached New Guinea 
from Australia, two from western Malesia, and one from both western Malesia 
and Australia. The Whiffin & Hyland analyses have allowed them to determine 
Horistic regions and floristic elements in the Australian rainforests, also to 
determine centres of diversity and endemism and relationships between these 
and the evolutionary history of the two myrtaceous and lauraceous groups. 
Centres of isolation and long-term refugia for rainforest floras were also 
identified. 

New Zealand 

Because of its long history of isolation from Australia and other Gondwanic 
lands for some 80 million years (Crook 1981), its south temperate location, and 
the disastrous effects of recurrent Pleistocene glaciations (Mildenhall 1980), one 
expects a greatly attenuated rainforest flora in New Zealand. Dawson’s 
description and analysis, therefore, is quite educational for us off-islanders. It 
would appear that the lowland rainforests of New Zealand and the component 
genera have a rather long, largely austral history. According to Dawson, a few 
angiosperm genera, like the winteraceous Pseudowintera and proteaceous 
Knightia and Toronia, and the conifers may have reached Greater New Zealand 
while it was still attached to, or lying near, Gondwanic Australia. The rest of the 
non-endemic genera must have reached the islands by long-distance dispersal 
during the Cenozoic from Australia or from the north. About half the 
non-endemic rainforest genera do have oceanic representation. Some of the few 
endemic rainforest genera may have evolved in Greater New Zealand or on 
Greater New Caledonia, for several of the endemic genera, such as Alseuosmia, 
Dactylanthus, Knightia, Nestegis and Rhabdothamnus, have related genera 
there. The Antarctic element is expectedly quite strong in New Zealand 
rainforests. 

INDO-MALESIAN ELEMENTS 

New Guinea 

Because of its proximity to Malesia, New Guinea might be expected to have 
the greatest impact from Indo-Malesia on its rainforest flora. Hartley’s analysis 
proves that to be true. Aside from the 65 genera endemic to or probably 
originating in New Guinea, 74 centred in Australasia to the south, and 13 
Antarctic genera shared with temperate South America, the great majority of the 
716 New Guinea rainforest genera, or 78.8%, centre in their distributions in 
tropical regions to the west and north of New Guinea, though a few might have 
entered the big island from the east, as did Heliconia and Spathiphyllum. About 
80% of the genera (571) occur in western Malesia, which can be considered the 
main dispersal portal for, if not the chief source of, the New Guinea rainforest 
flora. A few of these are Australasian genera that have reached Wallacea, a very 
few even as far as south-eastern Asia. 
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Likewise, according to Gressitt (1982), the New Guinea fauna is pre¬ 
dominantly from oriental sources. Aside from the terrestrial mammals (other 
than murid rodents) and some other terrestrial vertebrates and freshwater 
animals, Gressitt estimates that in most cases 60-95% of the Papuan land fauna 
appears to be derived from south-eastern Asia, the Sunda Islands, the 
Philippines and Wallacea. He explains this as due to the semi-arid climatic and 
climate-dependent vegetative barriers to the south, particularly in the Cape 
York Peninsula, which have greatly reduced Australian influence and exchange 
with New Guinea. The wet tropical conditions of New Guinea, on the other 
hand, are ideal for the tropical oriental biota to the west and north that can 
pass the narrow water barriers of Wallacea, which have permitted invasion of 
New Guinea since the mid-Miocene by all but the least vagile organisms. 

Because New Guinea is part of the Australian tectonic plate and because of 
the Australo-Papuan marsupial and bird fauna and the strong austral floristic 
element in the New Guinea highlands, I included New Guinea in the 
Australasian region for purposes of this symposium. However, I have elsewhere 
(Thome 1963) for biogeographic purposes treated New Guinea, as well as the 
Moluccas, Bismarcks, Admiralties and Solomons as the Papuan Subregion of the 
Oriental Region. I still so regard it or treat it independently as New Guinea. 

Australia 

Although most of us seem agreed that the rainforests of Australia are 
basically an autochthonous phenomenon with a long history since Cretaceous 
time, I think the downgrading of Indo-Malesia impact has perhaps gone too far. 
Even Webb & Tracey (1981) admit that 81%, or 442, of their 545 Australian 
rainforest genera are found also outside Australia, with 28%, or 153, being 
shared between Australasia and Indo-Malesia. Specht (1981), in his analysis of 
1285 Australian genera surveyed, found 31% to be endemic in Australia but 
rated 182 as Indo-Malayan prominent in the tropical/subtropical closed-forests. 
Beadle (1981) cites Blesser as stating that 620 of the 2220 species occurring in 
Northern Territory north of lat. 15°S occur outside Australia, mainly in 
Malaysia and India mostly in monsoon forests or littoral communities. In 
analyzing the rainforest flora of eastern Australia, Beadle found 120 dicotyledon 
genera represented in Australia by one species and in Asia by several to many. 
These, and another 100 genera represented in Australia by a few species each 
but in Asia by several to many, he thinks have probably migrated from Asia, 
with transportation of the disseminules across salt water. Possibly, some of these, 
however, are actually Gondwanic remnants hanging on as solitary or few reliefs 
in rainforest refugia. 

New Caledonia 

In their analysis of the New Caledonian rainforest Bora, Morat, Veillon & 
MacK.ee attributed 201, or 55%, of the 365 genera to Malesian or broader 
categories (pantropical, palaeotropical, etc.), and found 235 genera to be 
represented both in New Caledonia and Malesia. Some of these wide-ranging 
plants undoubtedly are ancient members of the neocaledonian flora, and some 
may have reached Malesia from the east or south. Nonetheless, the Indo- 
Malesian element seems to be strong in New Caledonia despite its long 
isolation from other lands. The more modem elements can have reached the 
island only by long-distance dispersal over salt water. 
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New Zealand 

For New Zealand, Dawson in his maps indicated that 38 of 59 genera 
mapped for the New Zealand rainforest flora are found both in New Zealand 
and Malaysia/Asia or Indonesia/Asia. These are mostly wide-ranging genera, 
and can hardly be considered recent Indo-Malesian immigrants to New Zealand. 
There has obviously been much long-distance dispersal to New Zealand since 
its Cretaceous separation from Antarctica-Australia, but much of it has come 
from the south, west or north probably from or through New Caledonia. Many 
of the genera have a rather long Cenozoic fossil record in New Zealand. 

ANTARCTIC ELEMENTS 

Like the autochthonous Australian element, the Antarctic element of 
Australasian rainforests is primarily Gondwanic in distribution, and much of it 
probably authochthonous in Australasia as well. As described in my paper, this 
element predominates in the temperate rainforests and some tropical montane 
rainforests of the Australasian archipelago. It is strongest in the temperate 
rainforests of northern Queensland and New Guinea. 

Dawson regards the conifer genera represented in New Zealand as being of 
southern origin and perhaps also half the genera of the lowland to montane 
tropical angiosperm genera and most of the montane tropical and temperate 
angiosperm genera. He did not include the Nothofagus temperate rainforests in 
his study, but surely these are largely Antarctic in origin. 

Morat, Veillon & MacKee list 3.9%, or 12 genera, of their 365 New 
Caledonian rainforest genera as Subantarctic Pacific or Subantarctic. Most of 
these are what I have defined as Antarctic elements, especially the numerous 
conifers. These conifers, about 40 in number, and the five species of Nothofagus 
are far more prominent in the montane rainforests of New Caledonia than the 
low percentage of Antarctic genera would indicate. 

In New Guinea, Hartley considers that 13 (only 1.8%) of the 716 rainforest 
genera are South Temperate Amphipacific genera, being found both in 
Australasia and South America outside New Guinea. Again, as in New 
Caledonia, these elements, though numerically small, are often dominant or at 
least very conspicuous in the montane forests, those mostly above 900 m. 
Among these are Araucaria, Nothofagus, Papuacedrus, Phyllocladus, 
Podocarpus, Dacrycarpus, Falcatifolium, Tasmannia, Weinmannia, Coprosma 
and Gunnera. 

CONCLUSION 

Hooker’s (1860) division of the Australian flora into three major elements 
— the xeromorphic Australian, tropical Indo-Malayan, and temperate Antarctic 
— still has merit if we use these terms to describe the distributions of the 
Australasian rainforest elements. However, we now know that far more of the 
rainforest elements are autochthonous, or at least Gondwanic, than earlier 
workers realized. Surely Gondwanic are probably most of the Antarctic 
elements and many of those previously described as Indo-Malayan. The wide 
extent and great age of rainforests and their component genera in Australasia is 
attested to by the fossil record, the relict nature of Australian rainforests, and the 
present low vagility of rainforest angiosperms. 
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Biogeographers have given inadequate credit to Australasia as an important 
centre of evolution for many austral groups of angiosperms. Among the more 
important groups that had their important development, if not their origin, in 
Australasia are the Balanopaceae, Casuarinaceae, Centrolepidaceae, Chloan- 
thaceae, Corynocarpaceae, Cunoniaceae (along with Bauera and Davidsonia ), 
Epacridaceae, Goodeniaceae, Gyrostemonaceae, Haloragaceae, lamiaceous 
Prostantheroideae, liliaceous Xanthorrhoideae, leptospermoid Myrtaceae, 
Monimiaceae, Pittosporineae, poaceous Micrairoideae, Proteaceae, 
Restionaceae, sapindaceous Dodonaeoideae and Stylobasioideae, Alseuos- 
miaceae and Escalloniaceae, Stackhousiaceae, Stylidiaceae and Winteraceae. 

On the other hand, we need much more fossil evidence before we give 
Australasia credit for some of its most famous and archaic annonalean and 
hamamelidalean genera like Amhorella, Austrobaileya, Degeneria, Eupomatia, 
Galbulimima, Idiospermum, Osirearia and Neostrearia. These relicts may have 
been in Australasia since Gondwanic time or the early Cenozoic but there is as 
yet no fossil record to prove that. Or, also plausible, they may have immigrated 
to Australasia in Miocene time like some of their Laurasian relatives when the 
Australian plate approached the Sunda plate 20-15 m. y. ago (Powell, Johnson 
& Veevers 1981). As with the Winteraceae, their closest relatives today are 
found in south-eastern Asia. Protected from more aggressive Laurasian 
competitors they may have survived only in the isolation of the Australasian 
rainforests. 

Finally, we must not go too far in playing down the Malesian-south-eastem 
Asian influence on the flora of Australasia (Papuasia still seems safe from 
attack). Although perhaps not so pervasive in Australia and New Caledonia as 
we originally thought, the Asian-Malesian element still forms a large percentage 
of the generic components of the tropical rainforests of those areas. Nor should 
we buy the new dogma peddled by the vicariantists that long-distance dispersal 
is unimportant in the understanding of seed-plant distribution. 
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ABSTRACT 

Jacobs, S. W. L. & Lapinpuro, L. (National Herbarium of New South Wales, Royal 
Botanic Gardens, Sydney, Australia 2000) 1986. Alterations to the Census of New South 

Wales plants. Telopea 2(6): 705-714 — Corrections and additions are made to Jacobs & 
Pickard, Plants of New South Wales, (1981) to update the information presented in that 
publication. 

INTRODUCTION 

Future corrections and additions were forecast in the original publication of 
a census of New South Wales plants (Jacobs & Pickard 1981). This present 
paper is the first attempt to update the information. 

The alterations are mainly concerned with information for New South 
Wales, the principal concern of the Census, and corrections for extra-New South 
Wales distributions are only made where alterations are being made to the New 
South Wales information. 

Alterations have been incorporated where we have been notified, through 
the taxonomic botanist responsible for the curation of the family, of any 
taxonomic or geographic inaccuracies. While geographic alterations tend to flow 
through fairly rapidly, there is usually some delay before a taxonomic treatment 
is evaluated by the taxonomist curating the group and its acceptance 
communicated. The length of these delays is quite variable, even for one 
botanist. Thus the omission of any taxonomic treatment in these alterations is in 
no way a comment by us to its acceptance and adoption by our institution. 

The same abbreviations are used as in the original publications. As before, 
the arrangement is alphabetical with monocotyledons preceding dicotyledons. 
Deletion of the entry for a family or genus implies deletion of all names 
included therein. 

In accordance with a recent change in the International Code of Botanical 
Nomenclature, epithets ending in ‘-eranus’, ‘-erana’ and ‘-eranum’ should be 
altered to ‘-erianus’, ‘-eriana’ and ‘-erianum’ respectively, e.g. hookerianus, 
forsteriana, billardierianum. 

ACKNOWLEDGMENTS 

We wish to thank our colleagues at the National Herbarium who have kept 
us fed with alterations; in particular we would like to thank Teresa James, Marie 
Taylor, Karen Wilson and Joy Everett. We would also like to thank Bill 



706 Telopea Vol. 2(6): 1986 

Mulham for drawing our attention to many extensions of range in the 
south-western areas of the State, and Dr J. H. Willis for his helpful list of 

eorrections. 

REFERENCE 

Jacobs, S. W. L. & Pickard, J. (1981). ‘Plants of New South Wales’ (Govt 
Printer: Sydney). 

ALTERATIONS AND ADDITIONS 

ALLIACEAE 
Allium ^ . 
add: *A. neapolitanum Cyrillo; '•^CWS, tSWS; 

.S; Medit 

amaryl’lidaceae 
delete Eurvcles Salisb. and replace by: 
PROIPHYS Lindl. 
P. cunninghamii (Lindl.) Mabberley 

CENTROLEPIDACEAE 
Cenlwlepis 
C. polygyria add: SWP 
C. slrigosa add: SWP 

CYPERACEAE 
Baumea 
delete: B. sp. C and replace by: 
B. johnsonii K. L. Wilson 

add: BOLBOSCHOENUS (Aschers.) Palla 
B. caldwellii (V. J. Cook) Sojak; NC, CC, SC, 

ST, CWS, SWS, NWP; VTSW; NZ 
[Scirpus caldwellii V. J. Cook] 

B. fluviatilis (Torrey) Sojak; NC, CC, SC; Q; 
NZ, Asia, N Amer 
[Scirpus mariiimus L. vaT.fluvialilis Torrey, 
S. fluviatilis (Torrey) A. Gray] 

B. medianus (V. J. Cook) Sojak; CC, NT, ST, 
CWS, NWP, SFWP; VTS; NZ, NG 
[Scirpus medianus V. J. Cook] 

Care.x 
delete: C. curia Good, and replace by: 
C. canescens L. 

[C. curta Good.] 

Causlis 
C. flexuosa add: NC 

Cyperus 
C. compressus add: ^NC 
add: +C. dubius Rottb.; ^NC; trop, S Afr 

[Mariscus dubius (Rottb.) Kiikenthal ex 
Fischer] 

C. eragroslis add: ^NWS 
C. exallalus add: SFWP 
C. gunnii add: NT 
C. polystachyos add: ?* 
C. sanguinohntus add: CWS, SWS 
C. tenellus add: ?*; SWP 
C. unioloides add: NC, ?ST 

Fimhrislylis 
F. nutans add: CC 

Gahnia 
G. radula add: NC 

add: ISOLEPIS R.Br. 
1. aucklandica Hook, f.; NT, ST; QVT; NG, 

NZ 
[Scirpus aucklandicus (Hook, f.) Boeck.] 

I. australiensis (Maiden & Betche) K. L. 
Wilson; NT, CT, CWS, NWP, NFWP; 
QVYS; ?NZ 
[Scirpus cernuus var. australiensis Maiden & 
Betche, S. australiensis (Maiden & Betche) 
S. T. Blake, S. multicaulis F. Muell. non Sm. 
nec Gmel. nec SchltdI.] 

I. cernua (Vahl) Roem. & Schult.; NC, CC, SC, 
CT, ST, CWS; QVTSW; cosmop 
[Scirpus cernuus Vahl, S. psammophilus S. 
T. Blake] 

I. congrua Nees; CWS, NWP, SWP, NFWP: 
VYSW 
[Scirpus congrua (Nees) S. T. Blake, 
S. kochii Maiden & Betche] 

I. crassiuscula Hook, f.; NT, ST; QVT; NG, 
NZ, Japan 
[ScirpHi crassiusculus (Hook, f.) Bcnth., 
Fleogiton crassiusculus (Hook, f.) Sojak] 

I. Buitans (L.) R. Br.; CC, SC, NT, ST; VTSW; 
Eur, Afr, Asia, NZ 
[Scirpus Iluilans L., S. lenticularis Poir.] 

1. habra (E. Edgar) Sojak; NT, CT, ST, SWS; 
VT; NZ, ?NG 
[Scfrnn.v hahnis E. Edgar] 

I. hookeriana Boeck.; CC, NT, CT, ST, NWS, 
SWS, NWP, SWP; QVTSW; NZ 
[Scirpus hookerianus (Boeck.) S. T. Blake, S. 
colocarpus S. T, Blake, S. setaceus auct. 
austr. non L.] 

*1. hystrix (Thunb.) Nees; ^SWP; V; S Afr 
[Scirpus )ii'.vtr/.x Thunb.] 

I. inundata R. Br.; NC. CC, SC, NT, CT, ST, 
SWS; QVTSW; S Amer, Malesia 
[Scirpus inundalus (R. Br.) Poir. S. 
inundatus var. florihundus Benth., S. 
inundatus f. urvillei (Boeck.) Kiikenthal] 

I. marginata (Thunb.) A. Dietr.; CC, CT, ST, 
CWS, SWP, SFWP; VTSW; NZ, S Afr 
[Scirpus marginatus Thunb., S. aniarclicus 
auct. non L., S. cartilagineus (R. Br.) Poir.] 

I. montivaga (S. T. Blake) K. L. Wilson; ST; V 
[Scirpus monlivagus S. T. Blake] 

I. nodosa (Rottb.) R. Br.; LHI, NC, CC, SC; 
QVTSW; temp S hemi 
[Scirpus nodosus Rottb., Holoschoenus 
nodosus (Rottb.) A. Dietr.] 

I. platyearpa (S. T. Blake) Sojak; CC, ST, SWS; 
VTSW; NZ 
[Scirpus platycarpus S. T. Blake] 
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1. producta (C. B. Clarke) K. L. Wilson; SC; 
VTS 
[Scirpus productus C. B. Clarke] 

*1. prolifera (Rottb.) R. Br.; +CC, ^SC, +CT; 
?VW; S Afr, NZ 
[Sc/rpM.s prolifer Rottb.] 

*1. sepulcralis Steud.; '^NC, ^CC; S Afr, NZ 
[Scirpus chlorostachyus Levyns, S. sp. sensu 
Jacobs & Pickard] 

I. stellata (C. B. Clarke) K. L. Wilson; ?tCC; 
VTSW 
[5'c/rpiw siellatus C. B. Clarke] 

1. subtilissima Boeck.; NC, SC, NT, CT; QVT; 
Malesia, NZ 
[Scirpus suhtilissimus (Boeck.) S. T. Blake, 
S. merrillii (Palla) Kukenthal ex Merr.] 

1. victoriensis (N. A. Wakef.) K. L. Wilson; 
CWS, SWS, SWP; V ?S 
[Scirpus victoriensis N. A. Wakef.] 

Lipocarpha 
L. microcephala add: NC 

[Rikliella australiensis J. Raynal, Scirpus 
squarrosus L. var. dietrichiae (Boeck.) 
Benlh.j 

delete: Rikliella 

add: SCHOENOPLECTUS Palla 
S. dissachanthus (S. T. Blake) J. Raynal; 

NWP, SWP; QVYSW 
[Sc/rpHi dissachanthus S. T. Blake] 

*S. erectus (Poir.) Palla ex J. Raynal; ^CC, 
tNWP; QV; Afr 
[.Sc/r/JKX raynalii Schuyler, Scirpus lateri- 
jlorus Gmel. misappl., Scirpus supinus L. 
misappl.] 

S. laevis (S. T. Blake) J. Raynal; NWP; QYW 
[Scirpus laevis S. T. Blake] 

*S. lineolatus (Franch. & Sav.) T. Koyama; 
tCC; V; Japan 
[Scirpus lineolatus Franch. & Sav., Scirpus 
forsylhii Kiikenthal] 

?*S. litoralis (Schrad.) Palla; NC, CC; 
QYSW; Eur, Asia 
[Scirpus litoralis Schrad.] 

S. mucronatus (L.) Palla ex Kemer; NC, CC, 
NT, NWS; QYW; Eur, Asia 
[Scirpus mucronatus L.] 

S, pungens (Vahl) Palla; ST, CWS, SWS; VTS; 
Eur, Amer, NZ 
[Scirpus pungens Vahl, Scirpus americanus 
auct. non Pers,] 

S. validus (Vahl) A. Love & D. Love; NC, CC, 
SC, NT, ST, NWS, SWS, NWP, SFWP; 
QVTSW; Amer, NZ, N Caled 
[Scirpus validus Vahl, Scirpus lacustris auct. 
austr. non L.] 

IRIDACEAE 
add: *ANOiVlATHECA Ker Gawler 
*A. la.va (Thunb.) Goldblatt; ^^CC; S Afr 

[Lapeirousia laxa (Thunb.) N.E.Br.] 

correct to: Diplarfiena 

Gladiolus 
add: *G. aiigustus L.;'^CC; S Afr 
*G. carncus Dclaroche; ^CC; S Afr 
delete: G. x colvillei 

Homeria 
add: *H. collina (Thunb.) Salisb.; '^NC, 'ICC, 

+SC, tSWS; W; S Afr 
H. jlaccida delete: NC, SWS, SWP 
II. miniala delete: CC; add: SWP 
add: *H. oehroleuca Salisb.;'^CC, fSWS, ^SWP; 

S; S Afr 

Ixia 
change I. columellaris to: 
*1. polystachya L.; ^CC; S Afr 

[/. columellaris Ker Gawler misappl.] 

delete: Lapeirousia 

Sisyrinchium 
S. micranthion add: ^NWS 

Watsonia 
delete: iV. angusta and replace by: 
*VV. bulbillifera J. Mathews & L. Bolus 

[ W. angusla Ker Gawler misappl.] 

JUNCACEAE 
Juncus 
J. acutus add: +CWS 

JUNCAGINACEAE 
Triglochin 
T. calcilrapa add: SFWP 

LILIACEAE 
delete: Anguiltaria 

Thysanotus 
T. baueri add: SFWP 

add: WURMBEA Thunb. 
W. biglandulosa (R. Br.) Macfarlane; NC, SC, 

NT. ST. NWS, CWS, SWS, NWP; V 
[Anguillaria biglandulosa R. Br.] 

VV. dioica (R. Br.) F. Muell. 
[Anguillaria dioica R. Br.] 

ssp. dioica; CC, NT. CT, ST, NWS, CWS, 
SWS, NWP, SWP, NFWP; QVTSW 

W. latifolia Macfarlane; ST. CWS, SWS; VS 
W. uniflora (R. Br.) Macfarlane; SC 

[Anguillaria uniflora R. Br.] 

Scirpus 
delete: all species except S. polystachyus 

F. Muell. 

Scleria 
S. mackaviensis add: CT 

add: TRACHYSTYLIS S. T. Blake 
T. stradbrokensis (Domin) Kukenthal; NC; Q 

HYPOXIDACEAE 
Hypoxis 
delete: H. pusilla Hook, f and replace by: 
H. bookeri Geerink 

[H. pusilla Hook, f.] 

ORCHIDACEAE 
Dipodlum 
D. hamilionianum add: SWS; V 

POACEAE 
Amphibromus 
replace all species by: 
A. fluitans Kirk; SWS, SWP; V; NZ 

[A. gracilis P. F. Morris] 
A. macrorhinus S. Jacobs & Lapinpuro; SWS, 

SWP; VTS 
A. nervosa (J. D. Hooker) Druce; CC, NT, 

CT, ST. NWS, CWS, SWS, NWP, 
SWP, SFWP; VTSW 
[A. neesii auct. non Steud.] 
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A. pithogastrus S. Jacobs & Lapinpuro; NT, 
CT, ST, SWS; V 
[A. sp. A sensu Jacobs & Pickard] 

A. sinuatus S. Jacobs & Lapinpuro; NT; V 

Andropogon 
A. virginicus add: ^CWS 

Bromus 
delete: *B. unioloides Kunlh and replace by: 

*B. catharticus Vahl 
[B. unioloides Kunth, B.willdenowii Kunth] 

ChionocMoa 
add: C. pallida (R. Br.) S. Jacobs; NC, CC, SC, 

NT, CT, ST, NWS, CWS, SWS, SWP; V 
[Danthonia pallida R. Br., Notodanlhonia 
pallida (R. Br.) Veldkamp] 

Danthonia 
delete: D. pallida R. Br. 

Eleusine 
E. indica add: +NWS, +SWP 

add: *HAINARDIA Greater 
*H. cylindrica (Willd.) Greater; JLHI, JNC, 

tCC, '^ST, tNWS, ^CWS, +SWS, +NWP, 
tSWP; VT; Ear, Amer 
[Monerma cylindrica (Willd.) Cosson & 
Durieu] 

Homopholis 
H. helsonii delete: NWP; add: NWS 

Hordeum 
H. leporinum add: +NT, +CT, tCWS 

Koeleria 
replace: K. cristala by: 
K. macrantba (Ledeb.) Schultes 

[AT. cristala (L.) Pers.] 

Lopliochloa 
L. cristala correct to: Hylander 

Microlaena 
M. slipoides var. stipoides add: LHl 

delete: Monerma 

Panicum 
P. coloralum var. makarikariense add: ^NC 
P. effiisum add: SFWP 

Paspalum 
P. distichum change synonymy to: 

[P. paspalodes (Michx.) Scribn.]; 
change distribution to: LHI, NC, CC, NT, 
CT, ST, NWS, CWS, NWP, SWP, NFWP; 
QVYSW; trop, subtrop 

P. notatum add: ^NWS 
delete: P. paspalodes 
add: P. vaginatum Sw.; LHl, NC, CC, SC, 

CWS; QYW; trop, subtrop 
[P. littorale R.Br.] 

correct to: Penlaschisis 
P. airoides add: JSWP 

Phalaris 
P. paradoxa add: ^NFWP 

Spinifex 
replace: S. hirsutus by: 
S. sericeus R.Br.; LHl, NC, CC, SC; QVTS; 

NZ, N Caled 
[S.hirsulus auct. non Labill.] 

Stipa 
This genus is still under revision. 
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Triraphis 
T. mollis add: CWS 

POTAMOGETONACEAE 
Potamogeton 
P. ochreatus add: NWS 

add: RUPPIA L. 
R. maritima L.; NC, SC, SWP; QVYSW; Eur 
R. megacarpa R. Mason; NC, CC, SC, ST, 

SWP; VWS; NZ 
[/?. spiralis auct. non L. ex Dumort., 
R. cirrhosa auct. non (Petagna) Grande] 

R. polycarpa R. Mason; CC, SC; VTSW; NZ 
[R. spiralis auct. non L. ex Dumort, 
R. cirrhosa auct. non (Petagna) Grande] 

delete: RUPPIACEAE 

XANTHORRHOEACEAE 
Xanlhorrhoea 
X. australis ssp. australis (western form) add: 

SWP 
X. johnsonii 
delete: ssp. fulva 
delete: ssp. johnsonii 
X. minor add: ST; VTS; delete: Q 

AIZOACEAE 
delete: Aizoon 

Glinus 
G. oppositifolia add: SFWP 

add: GUNNIOPSIS Pax 
G. quadrlTida (F. Muell.) Pax; NFWP; QYSW 

[.Aizoon quadriftdum (F. Muell.) F. Muell.] 
G. papillata Chinnock; NFWP; QYS 

[Aizoon zygophylloides F. Muell. misappl.] 
G. septifraga (F. Muell.) Chinnock; NFWP, 

SFWP; YSW 
[Neogunnia septifraga (F. Muell.) Pax & K. 
Hoffm.] 

Mollugo 
M. verticillala add: NWS 

delete: Neogunnia 

AMARANTHACEAE 
Alternanthera 
A. angustifolia add: SWP 
A. nana add: CWS 

.'imaranthus 
add: *A. cruentus L.; '^CC, ISWS; Eur, Amer 
.4. retrojlexus add: I'NWS 

Ptilotus 
add: P. extenuatus Beni; SWP 

APIACEAE 
Apium 
add: *A. graveolens L.; JCC, ISWP; Y; Eur, 

Asia, Afr, Amer 

Hydrocolyle 
H. laxiflora add: SWP 

APOCYNACEAE 
Alstonia 
A. constrict a 
‘pubescent’ form add: CWS 

Alyxia 
A. ruscifolia add: CC 
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ASCLEPIADACEAE 
Tylophora 
T. granciiflora add: CWS 

ASTERACEAE 
Actites 
A. megalocarpa add: LHI 

Ambrosia 
A. tenuifolia add: NFWP 

Angianthus 
delete: A. pusillus 

correct Artemsia to Artenhia 
A. arborescens add: '''SWP 

Baccharis 
B. halimifolia add: *CC 

Bidens 
B. pilosa add: NT 
B. subalternans add: SWP 

Brachycome 
B. campylocarpa add: NFWP 

GEN. NOV. change to: CAMPTACRA N. 
Burb. 

C. sp. change to: C. brachycomoides (F. Muell.) 
N. Burb.; add: Y 

add: C. barbata N. Burb.; NWS; Q 

Carthamus 
C. tinctorius add: tCT 

add: CHRYSOCORYNE Endl. 
C. pusilla (Benth.) End!.; NWS, NWP, SWP, 

NFWP, SFWP; QVYSW 
[Angianiliiispusillus (Benth.) Benth.] 

Cratystylis 
change to: C. conocephala; SFWP 

Galinsoga 
G. parvijlora add: ^SWP 

Gnaphalium 
add: *G. coarctatum Willd.; ^LHI, ^NC, ^CC, 

tSC, tNT, +NWS, tews, tSWS; QV; Amer 
[G. spicatum Lamk.] 

delete: G. candidissimum 
G. indutum add: ?SWP 
delete: G. luteo-album 
delete: G. spicatum 

Helianthus 
H. annuus add: tST 

Helichrysum 
add: H. white! N. Burb.; NC; Q 

Helipterum 
H. strictum add: NWS 

Hypochoeris 
H. glabra add: tNFWP 

Olearia 
O. calcarea add: SFWP 
O. rudis var. rudis add: SFWP 
O. subspicata add: NFWP 

Onopordum 
O. acaidon add: tNFWP 

add: PARTHENIGM L. 
P. hysterophorus L.; NWP; Q; Amer, Afr, NZ, 

N Caleb 

Picris 
P. hieracioides 
change to: ssp. hieracioides 

add: PSEUDOGNAPHALIUM Kirpichnikov 
P. luteoalbum (L.) Hilliard & Bum; LHI, NC, 

CC, SC, NT, CT, ST, NWS, CWS, SWS, 
NWP, SWP, NFWP, SFWP; QVTYSW 
[Gnaphalium luteo-album L.] 

Senecio 
S. cunninghamii add: ST 
add: S. georgianus DC.; ST 
delete: S. sp. G 
delete: S. sp. K 
Previous record not substantiated 
delete: S. georgianus 

Soliva 
S. stolonifera add: tSWP 

Sonchus 
S. asper ssp. glaucescens add: tNFWP 

Tolpis 
T. umhellata add: tNC 

add: *UROSPERMUM Scop. 
*U. picroides (L.) Scop, ex F. W. Schmidt; 

SWP; VS; Medit 

add: *VELLEREOPHYTON Hilliard & 
Bunt 

*V. dealbatum (Thunb.) Hilliard & Burtt; tCC; 
VTS; S Afr 
[Gnaphalium candidissimum Lamk.] 

Vittadinia 
add: V. arida N. Burb.; NFWP; QYSW 
V. sp. A change to: 
V. cervicularis N. Burb. 

var. A change to: var. cervicularis 
var. B change to: var. subcervicularis N. 
Burb. 

delete: f. a, f. b 
V. sp. B change to: 
V'. condyloides N. Burb. 
V. cuneata 

var. A change to: var. cuneata 
f. a change to: f. minor 
f. b change to: f. cuneata 
var. B change to: var. hirsuta N. Burb. 
var. C change to: var. morrisii N. Burb. 

V. sp. C change to: 
V. dissecta N. Burb. 

var. A change to: var. dissecta 
var. B and var. C change to: var. hirta N. 
Burb. 

V. sp. D change to: 
V. eremaea N. Burb. 
V. sp. E change to: 
V. gracilis N. Burb. 
V. sp. F change to: 
V. sulcata N. Burb. 
V. hispidula 
var. hispidula change to: var. setosa N. Burb. 

var. A change to: var. hispidula 
F. sp. G change to: 
V. muelleri N. Burb. 
V. sp. H change to: 
V. pustulata N. Burb. 

BORAGINACEAE 
add: *NEATOSTEMA 1. M. Johnston 
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*N. apulum (L.) I. M. Johnston; tSFWP; S; 
Medit 

BRASSICACEAE 
Lepidium 
L. campeslre add: ^SC 

CABOMBACEAE 
add: *CABOMBA Aubl. 
*C. caroliniana Gray; ^NC, tCC; Amer 

CACTACEAE 
add: *ERIOCEREUS (A. Berger) Riccob. 
*E. martinii (Labouret) Riccob.; ^NWP; Amer 
*E. tortuosus (J. Forbes ex Otto & A. Dietr.) 

Riccob.; ^CWS; Amer 

Opunlia 
O. auraniiaca add: '^CC 

CAESALPINIACEAE change to: subfamily 
Caesalpinioideae (of FABACEAE) 

add: ‘DELONIX Raf. 
*D. regia (Bojer) Rafin.; ^NWP; Asia, Pac 1 

CALLITRICHACEAE 
add: C. eyclocarpa Hegelm.; SWP; V 
C. stagnalis add: NFWP 

CARYOPHYLLACEAE 
Silene 
delete: S. alha 
add: *S. pratensis (Rafn) Godron & Gren.; 

^NC, +CC, tSC, ^NT, +CT, '^ST; VTS; 
Eur, \V Asia 
[5. alha (Miller) E. H. L. Krause, Lychnis 
alba Miller] 

Spergula 
S. arvensis add: ^SWP 
add: *S. pentandra L.; ^SWP; V; Eur 

CASUARINACEAE 
add: ALLOCASUARINA L. A. S. Johnson 
A. distyla (Vent.) L. A. S. Johnson; NC, CC, 

SC, CT, ST 
[C. distyla Vent.] 

A. inophloia (F. Muell. & F. M. Bail.) 
L. A. S. Johnson: NWS; Q 
[C. inophloia F. Muell. & F. M. Bail.] 

A. littoralis (Salisb.) L. A. S. Johnson; NC, CC, 
SC, NT, CT, ST, NWS, CWS, NWP; QVT 
[C. iitloraiis Salisb.] 

A. luehmannii (R. T. Baker) L. A. S. Johnson; 
NC, NT, ST. NWS, CWS, SWS, NWP, 
SWP, SFWP; QVS 
[C. luehmannii R. T. Baker] 

A. nana (Sieber ex Spreng.) L. A. S. Johnson; 
CC, SC, CT, ST; V 
(C. nana Sieber ex Spreng.] 

A. paludosa (Sieber ex Spreng.) L. A. S. 
Johnson; CC, SC, CT, ST; VTS 
[C. paludosa Sieber ex Spreng.] 

A. rigida (Miq.) L. A. S. Johnson; NC, NT, 
NWS;Q 
[C. rigida Miq.] 

A. torulosa (Ait.) L. A. S. Johnson; NC, CC, 
SC, NT, CT, NWS, CWS; Q 
[C. torulosa Ait.] 

A. verticillata (Lamk.) L. A. S. Johnson; CC, 
SC, CT, ST, CWS, SWS, SWP; VTS 
[C. veriicillata Lamk., C. stricta Ait.] 
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Casuarina 
C. cunninghamiana ssp. ciinninghamiana 

delete: NG 
delete: C. distyla 
delete: C. inophloia 
delete: C. littoralis 
delete: C. luehmannii 
delete: C. nana 
delete: C. paludosa 
delete: C. rigida 
delete: C. stricta 
delete: C. torulosa 

CHENOPODIACEAE 
Atrip lex 
add: A. nessorhina S. Jacobs; NFWP; Q?YS 

[/(. sp. C sensu Jacobs & Pickard] 
A. pseudocampanulata add: SFWP 
add: A. sturtii S. Jacobs; NFWP; QYS 

[A. leptocarpa f. minor R. FI. Anderson, A. 
sp. A sensu Jacobs & Pickard] 

Chenopodium 
C. ambrosioides add: ^CWS 
C. carinatum add: CT 

Enchylaena 
E. tomentosa form a add: SWP 

Halosarcia 
add: H. halocnemoldcs (Nees) P. G. Wilson 
ssp. longisplcata P. G. Wilson; ? NFWP; QYS 
H. pergranulata ssp. pergranulata add: SWP 
add: ssp. divarlcata P. G. Wilson; NWP, 

NFWP; QVS 
add: H. plurlflora P. G. Wilson; NWP; S 

Maireana 
add: M. rohrlachli (P. G. Wilson) P. G. 

Wilson; SWP; S 

Pachycornia 
P. triandra add: NWP 

Salsola 
S. kali var. kali add: NC, ST; Eur 

Sclerolaena 
S. muricata 
add: var. muricata; fCC, NWS, CWS, NWP, 

SWP, NFWP, SFWP; QVYS 

Suaeda 
S. sp. A change to: *S. baccifera Pallas add: 
tSFWP 

CONVOLVULACEAE 
Cuscuta 
C. campestris add: fNFWP 
add: *C. racemosa Mart.; ^ST; V; Amer 

CUNONIACEAE 
delete: Ackama 

add: ACROPHYLLUM Benth. 
A. australe (A. Cunn.) Ffoogl.; CT 

[A. venosum Benth., Caivcomis australis (A. 
Cunn.) Hoogl] 

add: CALDCLUVIA D. Don 
C. paniculosa (F. Muell.) FFoogl.; NC, CC; Q 

[Weinmannia panicidosa F. Muell., W. 
paniculata F. Muell., Ackama muelleri 
Benth., A. paniculata var. hirsuta Maiden & 
Betche, A. hirsuta (Maiden & Betche) Cheel] 

delete: Calycomis 
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DILLENIACEAE 
Hihbertia 
add: H. procumbens (Labill.) DC.; CC 

[H. angtistifolia Salisb.] 
H. sericea add: NWP; T 

ELATINACEAE 
Bergia 
add: B. perennis (F. Muell.) F. Muell. ex 

Benth. form A; NFWP; Y 

EPACRIDACEAE 
Leucopogon 
L. mkrophyllus var. pilibundus add: CT 

EUPHORBIACEAE 
Euphorbia 
E. dentata add: ^CWS 

Phyllanthus 
P. maderaspatanus add: NWS 
P. tenellus add: ^CT 

EUPOMATIACEAE 
Eupomalia 
E. laurina delete: NWS 

FABACEAE 
Fabaceae. Caesalpiniaceae and Mimosaceae 

as treated here should be reduced to sub¬ 
families Faboideae, Caesalpinioideae and 
Mimosoideae of the family FABACEAE. 

add: ABRCS Adans. 
A. precatorius L.; NC; QY; Asia, Pac 1 

Bossiaea 
add: B. oligosperma A. Lee; CC 

Crotalaria 
add: *C. grahamiana\ add: ^NC; India 

Dilhrvnia 
add: D. cinerascens R. Br.; SWP; VTSW 

Jacksonia 
add: J. turnerana Domin; NWP; Q 

add: LABLAB Adans. 
L. purpureus (L.) Sweet; NC; India 

[Dolichos lablah L.] 

Lupinus 
L. cosentinii add: ^NC 

Macroptilium 
add: *IVI. atropurpureum (DC.) Urban; '•'NC, 

tCC; Q; C Amer, Afr 
[Phaseoius atropurpureus DC.] 

add: ‘MACROTYLOMA (R. Wight & Arnott) 
Verdcourt 

*M. axillare (E. Mey.) Verdcourt; ^NC; Afr 
[Dolichos axillaris E. Mey] 

Psoralea 
add: P. pallida N. Burb.; NWP, SWP, NFWP, 

SFWP; QVYS 
[P. sp. (afr. patens) sensu Jacobs & Pickard] 

Pultenaea 
P. ferruginea var. deanei add: SC 
P. vrolandii add: SWS 

Sesbania 
S. cannabina var. cannabina add: NWS 

Tephrosia 
T. grandijlora add: +SC 

Trifolium 
T. alexandrinuin add: ^NC, '•^CC, ^'NWS 
T. fragiferum add: *SWP 

FLACOURTIACEAE 
add: DOVYALIS E. Mey. 
*D. caffra Warb.; +CC; S Afr 

Xylosma 
add: X. terrae-reginae White & Sleumer; 

NC;Q 

FRANKENIACEAE 
Frankenia 
add: F. crispa J. M. Black; SFWP; VS 

GERANIACEAE 
Geranium 
G. homeanum add: NT, ST, NWS 
G. negleclum add: SC 

GOODENIACEAE 
Goodenia 
G. elongata add: SWS 
G. varia add: ?SWP 

GYROSTEMONACEAE 
Codonocarpus 
correct to: C. coinifolius 

Gyrostemon 
G. australasicus correct to: (Moq.) Heimerl 

HYPERICACEAE 
Hypericum 
H. japonicum add: SWS 

LAMIACEAE 
Mentha 
M. pulegium add: ^NC 

Plectranthus 
add: P. apreptus S. T. Blake; NC; Q 
add: P. argentatus S. T. Blake; NC; Q 

Prostanthera 
add: P. cruciflora J. H. Willis; NWS, NT 

Salvia 
S. rejlexa add: ^SC 
S. verbenaca add: JCC 

LAURACEAE 
Beilschmiedia 
B. ohtusifolia change authors to: (F. Muell. ex 

Meisn.) F. Muell. 

Cassytha 
C. glabella delete: CT 
C. melantha delete: NWP 
delete: C. paniculata 
delete: C. phaeolasia 
add: C. racemo-sa Nees; NC; Q 

LORANTHACEAE 
Muellerina 
XI. eucalyptoides add: SWS 

MALVACEAE 
Anoda 
A. cristata add: 'iNWP 

Malva 
M. nicaeensis add: tSWS, t?SWP 

Malvastrum 



M. coromandeliamim add: CC 

MENISPERMACEAE 
delete: Fawcettia 

add: PLEOGYNE Miers 
P. australis Benth.; NC; QW 

Tinospora 
add: T. tinosporoides (F. Muell.) Forman; 

NC;Q 
[Fawcettia tinosporoides F. Muell.] 

MIMOSACEAE 
To be treated as the subfamily Mimosoideae of 

the family FABACEAE 
Acacia 
A. decora add: SWP 
A.falcatq add: CWS; delete SWS 
A. juncifolia var. planifolia add: NT 
add: A. melvillei Pedley; SFWP 
A. paradoxa add: SWP 
A. pravissima add: SC 
A. wilhelmiana add: NFWP 

MYOPORACEAE 
Myoporum 
M. montanum add: CWS 

MYRTACEAE 
Eucalyptus 
add: E. baxteri (Benth.) Maiden & Blakely; SC; 

VS; MOHCA 
correct to: E. caliginosa 

add: LOPHOSTEMON Schott 
L. confertus (R. Br.) Peter G. Wilson & 

Waterhouse; NC, '•'CC; Q 
[Tristania conferta R. Br.] 

L. suaveolens (Soland. ex Gaertn.) Peter G. 
Wilson & Waterhouse; CC, CT 
[Melaleuca suaveolens Soland. ex Gaertn., 
Tristania suaveolens (Soland. ex Gaertn.) 
Sm.] 

Melaleuca 
delete: M. halmaturorum 

Tristania 
delete: T. conferta 
delete: T. laurina 
delete: T. suaveolens 

add: TRISTANIOPSIS Brongn. & Gris. 
T. collina Peter G. Wilson & Waterhouse; NC, 

CC, SC, CT, ST; Q 
T, laurina (Sm.) Peter G. Wilson & 

Waterhouse; NC, CC, SC; QV 
[Melaleuca laurina Sm., Tristania laurina 
(Sm.) R. Br.] 

OLEACEAE 
Noteiaea 
N. microcarpa var. microcarpa add: ST 

Oka 
O. africana add: +CWS 

ONAGRACEAE 
Ludwigia 
L. octovalvis add: SWP 

OROBANCHACEAE 
Orobanche 
O. minor ^SWP 

OXALIDACEAE 
Oxalis 
O. articulata change distributions to: 'NC, 

tCC, +ST, +SWS; V; S Amer 
O. bowiei add: '•'SWS; V; delete: SWP 
O. brasiliensis add: •^NC, •^SWS 
add: O. chnoodcs Lourt.; NC, CC, SC; Q; NG 
O. corniculata change distributions to: 'CC, 

SC; QVS; ?S. Amer 
delete: O. corymbosa 
add: O. dcbilis Kunth 
var. corymbosa (DC.) Lourt.; •'LHl, CC, SC; 

VS; S Amer 
[O. corymbosa DC.] 

add: O. e.xilis A. Cunn.; NC, CC, SC, NT, CT, 
ST, CWS, SWS; QVT; NZ 

O. incarnata delete: SC, SWS; add: CWS 
add: *0. mallobolba Cav.; '•CWS; S Amer 
add: O. perennans Haw.; NC, CC, CT, ST, 

NWS, CWS, SWS, NWP, SWP NFWP, 
SFWp. VS' S Afr 

O. pes-caprae add: •'NFWP, |SFWP 
O. purpurea change distribution to: ^CC, ICT, 

tST; VSW; S Afr 
add: O. radicosa A. Rich.; LHl, NC, CC, SC, 

NT, CT, ST, NWS, CWS, SWS, NWP; 
QVS; Asia, Afr 

add: O, rubens Haw.; LHl, NC, CC, SC; 
QVTS; NZ 

add: O, sp.; CC, CT, NWS; V; ?NZ 

PASSIFLORACEAE 
Passifiora 
P. mollissima add: ^CC 

PITTOSPORACEAE 
Bursaria 
B. longisepala add: ST 

PLANTAGINACEAE 
Plantago 
P. coronopus ssp. coronopus add: '•CT 

POLYGONACEAE 
add: *FALLOPIA Adans. 
*F. convolvulus (L.) A. LSve; iNC, 'ICC, ISC, 

tNT, +CT, +ST, TNWS, tCWS, ^SWS, 
INWP, ■•SWP; W; Eur, Asia, Afr, Amer 
[Polygonum convolvulus L.] 

add: PERSICARIA Mill. 
P, attenuata (R. Br.) Sojak; NC, NWP, SFWP; 

QYSW 
[Polygonum attenuatum R. Br.] 

*P. capitata (Hamilton ex D. Don) Gross; ^NC, 
^CC; Asia 
[Polygonum capitatum Hamilton ex D. Don] 

P. dichotoma (Blume) Masam.; NC; Q; Asia, S 
Afr 
[Polygonum dichotomum Blume] 

P. elatior (R. Br.) Sojak; NC, CC, SC; Q 
[Polygonum elatius R. Br.] 

P. hydropiper (L.) Spach; NC, CC, SC, NT, 
CT, ST, NWS, CWS, SWS, SWP; QV; 
Eur, Asia, Amer 
[Polygonum hydropiper L.] 

P. lapathifolia (L.) S. F. Gray; NC, CC, SC, 
NT, CT, ST, NWS, CWS, SWS, NWP, 
SWP, NFWP, SFWP; QVTYS; Eur, Asia, 
Amer 
[Polygonum lapathifolium L.] 

P. orientalis (L.) Spach; NC, CC, SC, NWS, 
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CWS, SWS, NWP, SWP; QY; India, Asia 
[Polygonum orientale L.] 

*P. maculata (Rafin.) Love & Love; +SC, ^CT, 
+ST; VT; Eur 
[Polygonum persicaria L.] 

P. prostrala (R. Br.) Sojak; CC, NT, CT, ST, 
NWS, CWS, SWS, NWP, SWP; 
QVTYSW; NZ 
[Polygonum prostratum R. Br.] 

P. strigosa (R. Br.) Gross; NC, CC, CT; Q; 
India. China 
[Polygonum strigosum R. Br.] 

P. sp. A; NC, CC, SC, NT, CT, ST, NWS, 
SWP; QVTYSW; NZ 
[Polygonum decipiens R. Br.] 

P. sp. B; NC. CC, SC, NT, CT, ST, SWS; VT; 
India 
[Polygonum praetermissum Hook, f.] 

P. sp. C.; NC, CC, SC; QVTW; N Caled 
[Polygonum subsessile R. Br., Polvgonum 
minus ssp. subsessile (R. Br.) Danser] 

Polygonum 
delete: P. aitenuatum 
delete: P. capitatum 
delete: P. convolvulus 
delete: P. cuspidatum 
delete: P. decipiens 
delete: P. dichotomum 
delete: P. elatius 
delete: P. hydropiper 
delete: P. lapalhifolium 
delete: P. orientale 
add: *P. patulum Bieb.; ^NWS, tCWS, tSFWP; 

VS; Eur 
delete: P. persicaria 
P. plebeium add: CWS 
delete: P. praetermissum 
delete: P. prostratum 
delete: P. sachalinensc 
delete: P. strigosum 
delete: P. subsessile 

add: *REYNOUTRIA Houtt. 
*R. japonica Houtt.; ^SWS; Japan 

[Polygonum cuspidatum Siebold & Zucc.] 
*R. sachalinensis (F. Schmidt) Nakai; '•'CT; 

V; Asia, Eur 
[Polygonum sachalinensc F. Schmidt] 

PORTULACACEAE 
Calandrinia 
add: C. granulifera Benth.; SWS, SWP; VW 

[C. neesiana Hj. Eichler, C. pygmaea F. 
Mucll.] 

delete: C. neesiana 

PRIMULACEAE 
Lvsimachia 
L. vulgaris var. davurica 
correct author to: (Lcdebour) R. Knuth 

PROTEACEAE 
Banksia 
add: B. aemula R. Br.; NC, CC, Q 

[B. serratifolia Salisb.] 
delete: B. aspleniifolia 
add: B. conferta A. S. George var. penicillata 

A. S. George: CT 
B. marginata add: SWP 
add: B. oblongifolia Cav.; NC, CC; Q 

[B. aspleniifolia Salisb., B. robur var. minor 
Maiden & Camfield] 

delete: B. serratifolia 

Grevillea 
add: G. sp. aff. aspleniifolia; NT 
add: G. sp. alT. miqueliana; NT; Q 

RANUNCULACEAE 
Clematis 
C.fawcettii delete: NT 

RHAMNACEAE 
Pomaderris 
P. discolor add: SC 
P. eriocephala add: SC 
P. prunifolia add: CWS 

RUBIACEAE 
Asperula 
A. scoparia delete: var. scoparia, var. ulicina; 

add to synonymy: A. scoparia var. ulicina 
Airy Shaw & Turrill 

Richardia 
add: *R. scabra L.; '•^NC; Amer, Afr 

RUTACEAE 
Acronychia 
add: A. sp.; NC 

Boronia 
B. barkeriana delete: NC 
B. ledifolia add: ST 
B. parviflora add: NC 
B. repandra correct to: repanda 
B. thujona add: NC 

Eriostemon 
E. trachyphyllus add: CWS 

SAPOTACEAE 
A morphospermum 
add: A. white! Aubr.; NC; Q 

Niemeyera 
delete: N. prunifera 

SCROPHULARIACEAE 
Bacopa 
add: *B. amplexicaulis (Pursh) Wattst.; ^^NC; 

Amer 
Buchnera 
B. gracilis add: NWS 
delete: B. urticifolia 

Kickxia 
K. sieberi add: ^NWP, ^NFWP 

Linaria 
L. arvensis add: SWP 
delete: L. dalmatica 
L. genistifolia change to: 
L. genistifolia ssp. genistifolia 
add: ssp. dalmatica (L.) Mairc & Petitmergin; 

+NT, tews, tSWP; Eur 
[L. dalmatica (L.) Miller] 

L. pelisseriana add: ^NWS, tSWP 

Veronica 
V. persica add: CWS 

SOLANACEAE 
delete: Anthocercis 

Capsicum 
add: *C. annuum L. var. glabriusculum (Dunal) 

Heiser& Prickersgill; tnWS; QY; Mexico 
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add: CYPHANTHERA Miers 
C. anthocercidea (F. Muell.) Haegi; ?CC; V 

[Anihocercis frondosa (Miers) J. M. Black, A. 
eadesii F. Muell.] 

C. albicans (A. Cunn.) Miers 
[Anihocercis albicans A. Cunn.] 

ssp. albicans; CC, NT, CT, ST, CWS; QV 
[C. ovalifolia Miers] 

ssp. tomentosa (Benth.) Haegi: CWS, SWS, 
NWP, SWP 
[Anihocercis albicans var. lomenlosa Benth.] 

ssp. notabilis Haegi; NWS 
[Anihocercis albicans sensu Maiden & 
Betche] 

C. scabrclla (Benth.) Miers: CC, CT 
[Anihocercis scahrella Benth.] 

Physalis 
delete: P. angidaia 
add: *P. ixocarpa Brot. ex Homem.; ^LHI, 

tNC, +CC, tNT, fNWS, +CWS, ^NWP; 
Q; Amer 

add: *P lanceifolia Nees; ^NWP; Q; Amer 
delete: P. longifolia - leave as P. minima 
P. virginiana delete: f. macrophysa: add: var. 

sonorae (Torrey) Waterfall; I'NWS, 
+CWS, +SWP; Q; N Amer 

add: *P viscosa L.; ^SWS, ^SWP; QVSW; 
Amer 

Solanum 
S. linearijblium add: NT 
S. roslralwn add: I'NC 

STERCULIACEAE 
Rulingia 
add: R. dasyphylla (Andr.) Sweet; NC, CC, SC, 

NT, CT, NWS, CWS; QV 
[R. pannosa R. Br.] 

delete: R. pannosa 

THYMELAEACEAE 
Pimelea 
P. axijlora 
replace ssp. A by: ssp. axiflora 
replace ssp. B by: ssp. alpina (F. Muell. ex 

Benth.) Threlfall 
add: P. bracteata Threlfall; ST 

[P. liguslrina var. glabra Maiden & Betche, 
P. sp. B sensu Jacobs & Pickard] 

P. curviflora 
replace ssp. A by: ssp. curviflora 
replace ssp. B by: ssp. micrantha (F. Muell. ex 

Meisn.) Threlfall 
replace ssp. C by: ssp. gracilis (R. Br.) Threlfall 

[P. gracilis R. Br.] 
replace var. A by: var. gracilis 
replace var. B by: var. sericea Benth. 
replace var. C by: var. divergens Threlfall 
replace var. D by: var. subglabra Threlfall 
replace var. E by: var. acuta Threlfall 
add: P. elongata Threlfall; NWP; QS 
P. flam 
replace ssp. B by: ssp. dichotoma (Schlecht.) 

Threlfall 
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P. lalifolia 
replace ssp. A by: ssp. latifolia 
replace ssp. B by: ssp. altior (F. Muell.) 

Threlfall 
[P. allior F. Muell., P. allior var. lypica 
Domin] 

replaee var. A by: var. altior 
replace var. B by: var. parvifolia Domin 
replace ssp. C by: ssp. hirsuta (Meisn.) 

Threlfall 
replace ssp. D by: ssp. elliptifolia Threlfall 
P. liguslrina . 
replace ssp. A by: ssp. liguslrina 

|P. elala F. Muell. ex Meisn.] 
replace ssp. B by: ssp. eiliata Threlfall 
replace ssp. C by: ssp. liypericina (A. Cunn. ex 

Hook.) Threlfall 
P. Unifolia 
replace ssp. A by: ssp. linifolia 
replace ssp. B by: ssp. collina (R. Br.) Threlfall 
replace ssp. C by: ssp. linoides (A. Cunn.) 

Threlfall 
replace ssp. D by: ssp. caesia Threlfall 
P. microcephala 
replace ssp. A by: ssp. microcephala 
add: P. neo-anglica Threlfall; NT, NWS; Q 

[P. sp. C sensu Jacobs & Pickard] 
P. oclophylla 
replace ssp. B by: ssp. ciliolaris Threlfall 
P. simplex 
replace ssp. A by: ssp. simplex 
replace ssp. B by: ssp. continua (J. M. Black) 

Threlfall 
add: P. venosa Threlfall; NT, NWS 
delete: species A to D 

URTICACEAE 
add: AUSTRALINA Gaudich. 
A. pusilla Gaudich.; NC, SC, NT, CT, ST; VT 

[A. muelleri Wedd.] 

VERBENACEAE 
Phyla 
P. nodiflora add: ^CWS 

VISCACEAE 
Korihalsella 
delete: K. japonica 
add: K. rubra (Tiegh.) Endl. 
ssp. rubra; LHl, NC, CC, SC, NT, CT, ST; 

QV; NG 
[K. howensis (Tiegh.) Endl., K. opunlia auct. 
non (Thunb.) Merr., K. japonica auct. non 
(Thunb.) Engl., K. brassiana auct. non 
Blakely] 

ssp. geijericola Barlow; NWS, CWS, SWS, 
NWP, SWP; Q 

WINTERACEAE 
Tasmannia 
T. insipida correct synonym to: T. dipeiala 
T. lanceolala add: SC; delete: NT 
T. xerophila delete: NC, NT 

Manuscript received 16.3.1983 
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ABSTRACT 

Jacobs, S. W’. L. & Lapinpuro, L. (Royal Botanic Gardens, Sydney, Australia 2000) 
1986. The Australian species of Amphibromus (Paaceae). Telopea 2(6): 715-729 — Ten 
species of Amphibromus are recognized for Australia. A. archeri, A. recurvatus, A. 
neesii and A. whitei are maintained, although A. neesii has been misapplied in the past. 
A. nervosus is re-instated. ,1. gracilis is a synonym of a prior name, A. jluitans, from 
New Zealand. A vickeryae, A. sinuatus, A. pithoga.^triis and A. macrorhinus are 
described as new species. 

INTRODUCTION 

Swallen {Amer. J. Bol. 18: 411^15, 1931) revised the genus Amphibromus, 
describing as new A. quadridenlulus from South America and A. recurvatus 
from Tasmania. He also synonymized A. archeri under A. neesii on the basis 
that they both apparently had the same Type, Gunn 995. Gunn’s numbers are 
the equivalent of species numbers not collection numbers, so the Type of A. 
archeri is only one of the specimens of Gunn 995. A. archeri is quite distinct 
from A. neesii. Swallen also applied A. neesii very broadly, including material 
we here place into three species. He did not borrow any specimens from 
Australian herbaria and missed some taxa that were represented by only a few 
specimens. 

Characters used to delimit the taxa 

Lemma apex. The apex is usually four-lobed (or -toothed) with the two outer 
lobes often less developed than the inner two. A. Jluitans and A. sinuatus have 
membranous lobes with the lemma nerves not extending right to the margin; A. 
archeri and A. vickeryae have the lemma nerves excurrent as short awns on the 
lobes. 

Awn. The awns in most species are straight when young, becoming twisted and 
geniculate at maturity or on drying. The awns of A. Jluitans and A. sinuatus are 
barely twisted and remain more or less straight on maturity and drying. 

The point of insertion of the awn is a useful diagnostic characteristic. In A. 
neesii the awn arises 25-35% of the lemma length from the tip and in A. 
macrorhinus 50-60% of the lemma length from the tip. 

Lemma surface. The surface of the lemma varies from almost glabrous to quite 
scabrous. This character has been used in the past to help distinguish subspecific 
taxa but, in general, is too variable to be of much value. Some species tend to be 
more scabrous than others but most species have examples of both extremes. 

The margins of the epidermal cells of the lemma show useful differences. 
The basic pattern, found in the two South American species and in most of the 

50417-2312-10 
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Australian species, is an evenly undulate margin (Fig. la). A. sinuatus has an 
irregularly sinuate outline (Fig. lb) and A.fluitam (Fig. Ic, Id) quite an intricate 
raised pattern that does not appear to be necessarily confined to the margins of 
the epidermal cells. The lemma surface patterns indicate that the South 
American species of Amphihromus are closely related to most of the Australian 
species. A. fluitans in New Zealand would seem to have been a more recent 
introduction from Australia. A. fluitans has probably developed through A. 
sinuatus (or something similar to it) from the group of other species. Like many 
such trends, however, the sequence could be read in the reverse direction, 
although the geographical pattern of the species makes this appear unlikely. 

AMPHIBROMUS Nees 

London J. Bot. 2: 420 (1843); Steud., Syn. PI. Glum. 1: 328 (1854); J. D. 
Hooker, FI. Tasm. 2; 121 (1858); Swallen, Amer. J. Bot. 18: 411 (1931). 

Slender, caespitose perennials to 1.5 m tall sometimes with geniculate 
stems. Leaf blades linear, narrow, flat or inrolled; ligule membranous, elongated, 
entire but becoming lacerated with age. Inflorescence a narrow, loose, elongated 
panicle, main axis terete and glabrous below, becoming angled and scabrous 
towards the apex, branches erect, slender, often flexuose. Spikelets pedicellate, 
solitary, rhachilla disarticulating above the glumes and between the lemmas and 
usually continued with malformed spikelets above, but often concealed by the 
uppermost floret; florets 3-10, bisexual (or the uppermost male), 7-20 mm long 
(excluding awns). Glumes obtuse or acute, ± keeled; the lower (l-)3(-5)-nerved 
with the midrib prominent; the upper longer and broader, 3-7-nerved, the 
midrib and sometimes 2 laterals considerably more prominent than the other 
nerves. Lemmas longer than the glumes, firm, 2^-toothed or -lobed with the 
lobes arisfate to obtuse, 5-7-nerved, with an awn arising from about the middle 
to just below the apex, the awn ± twisted, ± geniculate, ± recurved; callus 
prominent, hairy. Palea bilobed, 2-keeled. Lodicules 2, membranous, spathulate 
to narrow-triangular, sometimes with a lateral lobe. Embryo c. 10-35% the 
length of the caryopsis. Hilum 20-50% the length of the caryopsis. 

Cleistogamy is fairly common, at least in Australian species of 
Amphibromus. Cleistogamous florets may be intermixed with chasmogamous 
florets in the same spikelet or cleistogamous spikelets may remain in reduced 
inflorescences enclosed in the leaf sheaths Cleistogamous florets have all three 
stamens and styles fully retained in the floret as well as a mature or nearly 
mature caryopsis. Cleistogamous florets usually have shorter stamens than the 
chasmogamous florets on the same plant. 

A genus of 12 species: two endemic to South America, one from both New 
Zealand and Australia, and the remainder endemic in Australia. 

The species are mainly aquatic or semi-aquatic. A. sinuatus and A. fluitans 
are virtually aquatic, often with only the inflorescences above the water. A. 
nervosus and A. macrorhinus are common on the black soil floodplains of 
southern inland creeks and rivers. Although periodically inundated, these two 
species complete most of their growth cycle out of water. The habits and 
habitats of the remaining species are more or less intermediate between these 
two extremes. 

Type species: Amphibromus neesii Steud. 
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Fig. 1. Lemma epidermis of Amphibromus species; (a) A. nervosus, upper scale bar = 10 pm (c. 385x); 
(b) A. sinualus, upper scale bar= 10 um (c. 385x); (c) A.JJuitans from Australia, lower scale bar= 10 
pm (c. 420x); (d) A.JIuitans from New Zealand, lower scale bar = 10 pm (c. 9 lOx). 
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KEY TO SPECIES 

1. Lemma apex toothed, with nerves of teeth extending into bristles.2 
1*. Lemma apex toothed, but nerves not extended into bristles .3 

2. Lemma (excluding awn and bristles) > 6 mm long; inner teeth and bristles > 2 mm long; 
Vic., Tas., S.A. A. archer! 8 

2*. Lemma (excluding awn and bristles) < 5.5 mm long; inner teeth and bristles < 2 mm long; 
W.A.A. vickeryae 7 

3. Plants rooting at nodes; lemmas with straight awns.4 
3. * Plants usually caespitose, or if rooting at nodes, awns bent and often twisted .5 

4. Lemma < 6 mm long; spikelets 9-15 mm long; florets 6-10 .A. fluitans 10 
4*. Lemma > 6 mm long; spikelets 12-21 mm long; florets 5-7 .A. sinuatus 9 

5. Lemma < 5 mm long, spikelet ^ 10 mm long.6 
5*. Lemma ^ 5 mm long, spikelets ^ 10 mm long .7 

6. Lower glume < 2.5 mm long, upper glume < 3.5 mm long; Qld. A. white! 4 
6*. Lower glume > 3 mm long, upper glume > 3.5 mm long; Vic., S.A., Tas. A. rccurvatus 2 

7. Lemma densely hispid, with 4 teeth of more or less equal length; awn scarcely twis ed 
. A. recurvatus 2 

7*. Lemma scabrous or papillose, not hispid; teeth 2-4, if 4 the outer generally shorter or poorly 
developed; awn twisted.8 

8. Ligule ^ 5 mm . A. pithogastrus 6 
8*. Ligule > 6 mm long.9 

9. Awn arising towards apex, 25-35% of the lemma length from tip; apex appearing constricted 

... A. neesl! 1 
9*. Awn arising dorsally, 40% or more of the lemma length from tip; apex not appearing 
constricted. I0 

10. Lemma with drawn-out, chartaceous apex, back of lemma very roughly papillose, awn arising 
50-60% of the lemma length from apex.A. macrorhinus 5 

10*. Lemma apex evenly tapering from body of lemma, back of lemma smooth to scabrous, awn 
arising 40-55% of the lemma length from apex .A. nervosus 3 

1. Amphibromus neesii Steud., Syn. PI. Glum, 1: 328 (1854) 

Lectotypification; In the protologue, Steudel cites ‘Gunn nr. 995. Ins. Van Diemen’. Gunn 
numbers correspond to species numbers rather than to true collecting numbers. At Kew there are two 
sheets bearing specimens of Gunn 995. One of these contains three elements. The central element (= 
Archer 28) is selected as the lectotype of A. archeri (J. D. Hook.) P. F. Morris (q. v.). The remaining 
elements belong to A. neesii. a name that has been widely misapplied to collections of A. nervo.ws. 
The second sheet of Gunn 995 contains two elements. The left one matches the two outer specimens 
of the first sheet, is clearly a Gunn specimen, and has the locality given as ‘Van Diemen’s Land’. It 
matches the description, and the label information is closest to that of the original citation; it is 
therefore here designated as the Lectotype of A. neesii Steud. The right-hand specimen labelled 
‘Tasmania, C. Stuart’ is a specimen of .-I. macrorhinus. 

Synonyms: Note, the synonyms usually quoted under A. neesii (viz. Avena nervosa R. Br. and 
most of its derivatives) belong under A. nervosus. 

Caespitose perennial to 1.5 m tall, occasionally rhizomatous. Culms erect, 
terete to flattened, 1-2.5 mm wide, lightly to moderately ribbed, glabrous. Nodes 
2-4, glabrous, exserted, up to 95% of the width of the culm. Basal sheath 
glabrous (sometimes slightly scabrous), lightly ribbed, 5-10 mm wide. Upper 
sheath glabrous (to scabrous), ribbed, 4-6.5 mm wide. Ligule membranous, 
long-acute to acute, (4.5-)6.5-8 mm long. Blade linear, inrolled to flat, to 37 cm 
long, 2-4 mm wide, glabrous to scabrous, ribbed on the lower surface; upper 
surface deeply ribbed, with short stiff hairs on the ribs. Panicle erect, sparse, to 
37 cm long, with 1-3 branches per node, the branches to 14 cm long; pedicels to 
2 cm long. Spikelets 8-14(-17) mm long with 2-5(-6) bisexual cleistogamous 
and/or chasmogamous florets. Glumes 2, unequal, green (often purple in the 
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centre) with hyaline margins; lower glume acute, broad-lanceolate to lanceolate, 
3-5-nerved, more or less glabrous, 3.8-6.3 mm long, 1.2-2.1 mm wide; upper 
glume acute, broad-lanceolate to lanceolate, 5-7-nerved, glabrous, (4.6-)6.4-7.5 
mm long, 1.7-3.0 mm wide. Lemma papillose to scabrous with very short stiff 
hairs along the centre, 5.9-8.4 mm long, apex appearing constricted, 
2(-4)-toothed, teeth 0.26-0.36 mm long. Awn arising 25-35% of the lemma 
length from the tip, bent, twisted, scabrous or hispid, pale to dark purple-brown, 
13.8-25.5 mm long, 0.23-0.41 mm wide at the base; column (2.5-)4.8-6.5(-8) 
mm long, bristle 9-17.5 mm long. Palea acute, 2-nerved, papillose, glabrous, 
keels ciliate, 78-92% of the length of the lemma. Lodicules 2, acute, 
membranous, glabrous, 1.3-2.35 mm long. Anthers of chasmogamous florets 
1.3—2.3 mm long. Caryopsis yellow-brown, 2—3 mm long, glabrous; embryo 
10-20% of the length of the caryopsis; hilum orange to red-brown, 35^5% of 
the caryopsis. 

Distribution; Southern New South Wales, Victoria and Tasmania. Floodplains and banks of 
inland rivers. 

Specimens examined: New South Wales: Southern Tablelands; Tumbarumba, McBarron 4303 
27.12.1949 (NSW). South Western Slopes: Glenfalloch nr. Billabong. Black 1225 000(17) 1 12 1936 
(MEL); Tarrabandra, 6 miles [10 km] SE. ofGundagai, McBarron 5282a p.p., 8.11.1950 (NSW) 

Victoria: Region D: 3^ miles [5-6 km] SW. of Edenhope, Swindley 1193. 30.11.1962 (MEL) 
Region E: Lower Glenelg National Park, Beauglelmle 42563, 29.12.1964 (MEL); Hawkesdale 
Williamson 2343. -.11.1904 (MEL); 21 km NE. of Portland, 38’ I5'S 141* 48'E, Crisp 6879 
17.11.1980 (MEL); Port Fairs', Whan NSW 150493. - (NSW); Portland, Williamson NSW 150492 
-.11.1901 (NSW), Beau/ilehole 598. -.12.1945 (MEL), 42479, -.11.1947 (MEL, AD). Region K: Port 
Campbell National Park, Beaugleliole 21481 & Finck. 29.10.1966. Region M: Ravcnswood - 
27.11.- (MEL 100588), Bissell. - (MEL 100585). Region R: ± 714 miles [12 km] N. of Beechworth’ 
Beaugleliole 43808 & Cameron, 8.12.1973 (MEL). Region S: Mansfield, Black 1225.000 (21) 
27.11.1940 (MEL), 1225.000 (18). 1225.000 (19). 17.11.1940 (MEL); Black, 19.11.1940 (MEL 
100580). Region Z: 6 miles [10 km] E. ofOrbost, Beaugleliole 31277A. 26.10.1969 (MEL BRl) 

Tasmania; Bambougle, near Bridport, Carpenter MP23, 8.1.1979 (Tas. Ag. Dept. Herb)- Trial 
Harbour. Morris 81179. 2.12.1981 (Tas. Ag. Dept. Herb.); Apsley Marshes, Morris 8238. 31 i 1982 
(Tas. Ag. Dept. Herb.). 

2. Amphibromus recurvatus Swallen, Amer. J. Bot. 18: 415 (1931); Morris 
Victorian Naturalist 51: 147 (1934). 

Holotype; as cited ‘... Broad River Valley National Park, Tasmania, in February 1929 bv R 
A. Black (no. 1225)’(US 14473611). ^ 

There appear to be two duplicates of this collection in MEL, one in NSW and a fragment of the 
written by R. A. Black attached to one of the MEL duplicates 

(MEL 100632) •— This portfolio, with others, was sent to Prof. A. S. Hitchcock of the Smithsonian 
Institution Wa.shington, D.C., U.S.A. who passed it on to Mr Jason Swallen who gave me, wrongly 
credit tor having collected this new sp.’. This specimen is labelled as collected by L. Rodway in Feb’ 
1919, and has an R. A. Black Herbarium no. of 1225.002 (I) (the number 1225 being Black’s genus 

specimen in NSW bear similar label information 
to MEL 100632. MEL 100526, a fragment of the Holotype, has the collector as ‘L. Rodway per R A 
Black (Black 1225)’and the date as’li.1929’. 

There are two errors in the original citation of the Type, (i) crediting the collection to Black instead 
of Rodway and, (ii) the year of collection as 1929 instead of 1919. 

Caespitose perennial to 1.5 m tall. Culms erect, terete to flattened, 1-1.5 
mm wide, ribbed, glabrous, sometimes sparsely scabrous. Nodes 3-5, glabrous, 
exserted, 60-95% of the width of the culm. Basal sheath glabrous to with 
scattered minute hairs, lightly ribbed, 3-7 mm wide. Upper sheath glabrous 
to slightly scabrous, ribbed, (3—)4—7 mm wide. Ligule membranous, long- 
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acute, 7-11 mm long. Blade linear, flat to loosely rolled, to 30 cm long, 2-3 mm 
wide, more or less glabrous, lightly to moderately ribbed on lower surface, 
scabrous and deeply ribbed on upper surface. Panicle erect, frequently purple- 
tinged, contracted, to 20 cm long, with 2 or 3 branches per node, the branches to 
6 cm long; spikelets on hispid pedicels to 1 cm long; main axis scabrous and 
terete below, becoming hispid and angular towards the apex; branches angled 
and hispid. Spikelets 7-11 mm long with 4-6 bisexual florets (only chasmo- 
gamous florets found). Glumes 2, subequal, green, frequently tinged with purple, 
tips and margins hyaline; lower glume acute to acuminate, 1-3-nerved, glabrous 
except for sparsely scabrous midrib, 3.3-5.5 mm long, 1.3-2.0 mm wide; upper 
glume acute, elliptical, 3-5-nerved, more or less glabrous, 4.0-5.4 mm long, 
1.5-2.0 mm wide. Lemma densely hispid, 4.0-5.2 mm long, 5-7-nerved; apex 
4-toothed, teeth more or less equal or outer teeth slightly shorter, 0.43-1.0 mm 
long, purple veins extending to the teeth. Awn arising 35-45(-50)% of the 
lemma length from the tip, bent, scarcely twisted, hispid, 9-18 mm long, 
0.15-0.28 mm wide at the base, pale brown to purple-brown; column 3.3-5.5 
mm long; bristle 5-13 mm long, palea acute, 2-nerved, papillose, top half 
glabrous to more often sparsely hispid, 70-95% of the length of the lemma, keels 
ciliate. Lodicules 2, acute, membranous 0.8-1.3 mm long, glabrous or with few 
short hairs at apex. Anthers 1.2-2.0 mm long. Caryopsis yellow-brown, 1.8-2.3 
mm long, glabrous; embryo 10-30% of the length of the caryopsis; hilum linear, 
red-brown, 20-35% of the length of the caryopsis. 

Distribution; Wetter areas of southern Victoria, Tasuiania and south-eastern South Australia. 

Specimens examined: Victoria: Region D: 13y4 miles [22 km] NW. of Dergholm, Beaiij’lehole 
37997. 1.12.1971 (MEL, BRI); 9 miles [14 km) NNW. of Dergholm, Beaugtehole 37988, 29.11.1971 
(MEL); 4 miles [6 km] ENE. of Dergholm, Bcauglehole 38013. 7.12.1971 (MEL); Grampians, 
Beauglehole 30299. 18.1.1969 (MEL, NSW). Region E: 21 km NE. of Portland, 38* I5'S 141* 48'E, 
Crisp 6880, 17.12.1980 (MEL); Kentbruck area, Beauglehole 5896. 18.12.1963 (MEL. AD, 
NSW); Beauglehole 43342. c. 1950 (MEL); Portland, Beauglehole 42478. -.11.1947 (MEL. AD), 571. 
-.3.1946, s.n., spring 1947 (MEL 100635). Region H: East Wingan Track, Beauglehole 32726, 
23.12.1969 (MEL). Region K: 11'/4 km SSE. of Colac, Beauglehole 44282. 15.3.1974 (MEL); 16 km 
WSW. of Timboon, Beauglehole 61842. 29.11.1978 (MEL). Region N: Prestons River. Mueller, 
5.12.1877 (MEL 100630). Region P: French Island. Beauglehole 38284, 6.5.1972 (MEL). Region T: 
17.5 km NE. of Yarram, Beauglehole 62525, 14.12.1978 (MEL). Region W: Orbost, Grove 1200. 
-.2.1905 (NSW). 

Tasmania: nr. point of Rocky Cape, Willis, 4.1.1967 (MEL 100639); Derwent Bridge, Blake 
18353. 19.1.1949 (BRI); Uke St Clair, Willis. 6.1.1977 (MEL 521281); Broad River Valley, Rodwav, 
(R. A. Black 1225.002(1))-.2.1919 (NSW, MEL 100526, 100632, 100633); Lake Seal, Carolin 1590, 
27.1.1960 (NSW); S. Bruny, Black 320, 30.12.1921 (MEL, AD). 

South Australia: South-eastern: c. 2.5 km NW. of Wandilo Railway Station, Wilson 695. 
10.12.1966 (AD); Dismal Swamp, Tale. 22.11.1882 (AD 97506374); 3 miles [5 km] W. of Lake 
Leake, Beauglehole 6572 & Kraehenhueht, between Mt McIntyre and Mt Burr, Tate, -.-.1882 (MEL 
100634, ad 97506374); Marshs Swamp, between Glencoe and Mt Burr, Wilson 816, 6.1.1968 (AD). 

3. Amphibromus nervosus (J. D. Hook.) Druce, Rep. Bot. Exch. Club Brit. Isles 
1916: 604(1917) 

Basionym: Danthonia nervosa J. D. Hook., FI. Tasm. 2: 121, pi. 163A (1858). Hooker based his 
combination on the illegitimate Avena nervosa R. Br. and cited two Gunn specimens (995 and 1493) 
as well; Gunn 995 is true A. neesii and Gunn 1493 is A. macrorhinus. 

Druce based his combination on the illegitimate name Avena nervosa R. Br. (1810) but, as he also 
refers to Danthonia nervosa J. D. Hook. (1858) it can be argued (N. Taylor pers. comm.) that this is a 
case of bibliographic error (Art. 33. ICBN) and that the combination Amphibromus nervosus (J. D. 
Hook.) Druce is valid. Druce included Amphibromus neesii Steud. in his synonymy and so .4. 
nervosus Druce (Art. 72 ICBN) would be regarded as a superfluous name unless interpreted as being 
based on the legitimate name Danthonia nervosa J. D. Hook. D. nervosa was also based on the 
illegitimate name Avena nervosa R. Br. and so the type of Amphibromus nervo.sus (J. D. Hook.) 
Druce is the same as the type of Avena nervosa R. Br. 



Jacobs & Lapinpuro, Australian Amphibromus 721 

Lectotype (here designated); R. Brown, Iter Austral. 1802-5 (BM! 2 sheets). The sheet numbered 
6222 with the original plant labels is the better specimen and is designated the Lectotype. 

Synonyms; Avena nervosa R. Br., Prodr. 1;178 (1810), nom illeg, non Lamk. 1791. 

We have labelled many specimens of this species with the manuscript name Amphibromus 
morrisii. These determinations should be altered to A. nervosus (J. D. Hook.) Druce. 

Caespitose perennial (occasionally rooting at the nodes), to 1.25 m tall. 
Culms erect, flattened to terete, 1-3 mm wide, lightly ribbed, glabrous to slightly 
scabrous. Nodes 2-5, glabrous, exserted, 65-80% of the width of the culm. 
Basal sheath glabrous, lightly ribbed, 3-9(-13) mm wide. Upper sheath glabrous 
to slightly scabrous, ribbed, 1.5-5.5 mm wide. Ligule membranous, acute, 10-20 
mm long. Blade linear, flat to inrolled, to 30 cm long, 1.5-3.5 mm wide; upper 
surface scabrous, deeply ribbed; lower surface glabrous to scabrous, moderately 
ribbed. Panicle erect, contracted, incompletely exserted, to 40 cm long with 2-4 
branches per node, the branches to 15 cm long; pedicels scabrous, to 2 cm long. 
Spikelets 10-16 mm long, with 4-6 bisexual cleistogamous and/or chasmoga- 
mous florets. Glumes 2, unequal to subequal, pale, glabrous, acute; lower glume 
broad-lanceolate, l-3(-5)-nerved, (2.6-)3.4-5.0(-5.5) mm long, 0.9-1.7 mm 
wide; upper glume broad-lanceolate, 3-5-nerved, (3.1-)4.5-6.2(-6.7) mm long, 
(1.0-)1.5-2.3 mm wide. Lemma scabrous, 5.0-7.2 mm long, (5-)7-nerved; apex 
2-toothed, usually with 2 smaller lateral teeth or notches, sometimes 4-toothed. 
Inner teeth (0.25-)0.3-0.65(-l .05) mm long. Awn arising 40-55(-60)% of the 
lemma length from the lemma tip, bent, twisted, scabrous, 12.0-22.0 mm long, 
0.15-0.28 mm wide at base, pale, rarely to dark purple-brown; column 4.0-8.5 
mm long, bristle 7.0-15 mm long. Palea acute, 2-nerved, glabrous, smooth to 
papillose, keels ciliate, 75-95% the length of the lemma. Lodicules 2, acute to 
obtuse, membranous, glabrous, 0.95-1.3 mm long. Anthers of chasmogamous 
florets linear, 2.2-3.0 mm long; anthers of cleistogamous florets 0.28-1.4 mm 
long. Caryopsis yellow-brown, 1.36-2.15 mm long, glabrous; embryo 
16-30(-40)% the length of the caryopsis; hilum linear, reddish brown, 25-50% 
the length of the caryopsis. 

This the the most common species on the mainland and is the species 
previously identified with A. neesii. A. nervosus can be distinguished from A. 
neesii by its awn, which arises from lower on the back of the lemma, the usually 
more scabrous lemma and the broader lemma apex. 

Distribution; Widespread on the floodplains and banks of inland rivers of southern mainland 
Australia. 

Selected specimens; New South Wales; Central Coast: Richmond, Came IVSW 108963. 
6.11.1910 (NSW), Greenwood 420, -.8.1910 (NSW); Doonside, Coveny 948. 9.2.1969 (NSW); 
Homebush Bay. Vickery NSW 108965. 29.9.1965 (NSW); Remington, McBarron 17968. 27.9.1969 
(NSW); Cabramatta, IVoolls. -.-.1870 (MEL 100595); Glenfield, McBarron 11498. 6.11.1965, 11667. 
17.12.1965, 108861, -.10.1964 (NSW); Narellan, McBarron 14517, 22.10.1967 (NSW); 
Camden, Vickery NSW 17957. 29.10.1934 (NSW); Campbclltown, McBarron 18326. 1.11.1969 
(NSW); ‘apud Portum Jackson’, Brown 149, - (BM, photo NSW). Northern Tablelands: Glen Innes, 
Vickery 90, 30.12.1934 (NSW); Breakwell NSW 108924, -11.1914 (NSW); South Guyra, McKie 630, 
- (BRI); Booroolong, Lapinpuro 71 efi .Alherlon, -.1.1983 (NSW). Central Tablelands: Fish River, c. 
15 km SW. of Oberon, Lapinpuro 67 & Jacobs, 30.11.1982 (NSW). Southern Tablelands: Gunning to 
Goulbum, Mair NSW 108867, 26.11.1950 (NSW); Canberra, Vickery NSW 17946, 15.11.1931 
(NSW); Black Mountain, Gauba CBG 003934, 19.11.1952 (NSW); Lyneham, Pullen & Gray 4313, 
25.11.1968 (NSW, AD); Tharwa, Blake 7535, 2.2.1935 (BRI); Talbingo, Newman 64. 17.11.1952 
(NSW); Tumbarumba, .McBarron 4302, 27.12.1949 (NSW); 10 km S. of Tumbarumba, Lloyd NSW 
108864. 26.11.1980 (NSW); Cooma to Nimmitabel, .Maiden NSW 108923. -.12.1896 (NSW). North 
Western Slopes: Terry Hie Hie, McBarron 15822, 20.9.1968 (NSW); Narrabri, Breakwell NSW 
108919, -.10.1912 (NSW); Coonabarabran, Fades NSW 108918, -.11.1901 (NSW). Central Western 
Slopes: Gilgandra district, Taylor NSW 108913, -.10.1956 (NSW); Dubbo-Nyngan, Blakely 55, 
-.10.1912 (NSW); Tullamore, Hill NSW 108914, 22.10.1963 (NSW); Harvey Ranges, Peak Hill, 
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Boorman NSIV 108916, -.11.1905 (NSW); Dilga. Cumnock. Donnelly 16. -.12.1909 (NSW); 
Lachlan River. Mueller. -.9.1878 (MEL 100627); Grenfell. Sang.sier 2, 25.10.1939 (NSW); Temora, 
Dmer 946. -.11.1916 (NSW. BRI 176749); Narrandera. per Goldsbrough & Mort 108910, 
30.11.1917 (NSW); Tarrabanda. 6 miles [10 km] SE. of Gundagai, McBarron 5282. 8.11.1950 
(NSW); The Rock. Paterson 6. -.10.1916 (NSW); Urangeline, Newman NSW 108863, 21.11.1955 
(NSW); Henly, McBarron 4245. 9.12.1949 (NSW); 3 miles [5 km] S. of Henty. /-Vynn 
NSW 108912. 2.11.1970 (NSW); Little Billabong. .McBarron 889, -.12.1946 (NSW); Culcairn, 
Forsyth NSW 108909. -.10.1900 (NSW); Holbrook. .McBarron 729. 15.3.1947 (NSW. BRI); Culcaim 
to Germanton, Forsyth MSH' 108911, -.11.1900 (NSW); Albury, McBarron 4628. 30.4.1950. 21408. 
1.1.1976 (NSW). North Western Plains: Moree to Bullarah. Waterhouse 82. 3.11.1956 (NSW); 25 
km NW. of Nyngan. Hone NSW 108871. -.9.1978 (NSW); Nvngan district, Forbes NSW 108868. - 
(NSW); Miandetta, Thompson 1433, 8.4.1976 (NSW); Mullengudgery. Henderson NSW 108870. 
15.9.1950 (NSW); c. 40 miles [64 km] SW. of Cobar, Ivanhoe road, Henderson NSW 108877. 
11.9.1950. NSW 108878. 18.9.1950 (NSW); Nevertire, Helms NSW 108874. -.11.1892 (NSW). 
South Western Plains: Ivanhoe, Bennett 28. - (NSW. MEL 100570); Merrimajeel Creek (Murrum- 
bidgil Creek) 10 miles [16 km] from Booligal. Ivanhoe road. 33’29'S 144‘54'E, Dc Nardi 1010, 
15.10.1972 (NSW); Merriwagga-Gunbar road. Green 61. 21.9.1973 (NSW); Hay district. Knowles 
NSW 108875. 2.8.1949 (NSW); Hay, McBarron 20949. 24.9.1973 (NSW); Mirrool Creek, 34”28'S 
145*55'E, Jacobs 4495. 12.12.1982 (NSW); ‘Torrey Plains’, W. of Maude, c. 34’31'S 144’04'E, 
Jacobs 433. 15.10.1972 (NSW); 35 km W. of Hay, Balranald road, Jacobs 3460. 21.11.1978 (NSW); 
Yanco. McIntyre A'5IT 117389. 5.1.1983 (NSW), Breakwell NSW 108872. -.11.1913 (NSW); c. 13 
k'm SE. of Yanco, Narrandera road, Jacobs 4494. 11.12.1982 (NSW); 'Zara', Officer 217, -.12.1904 
(NSW); environs of Jerilderie. .McBarron 20982, 26.9.1973 (NSW); Finley, Lacy NSW 108862. 
31.10.1979 (NSW); Berrigan district, Crawford NSW 108922. 15.12.1948 (NSW); Tulla. Barham 
district, Henderson 96. -.9-11.1945, Henderson NSW 108869. 5.10.1945 (NSW); 5 miles [8 km] E. of 
Tocumwal. Vickery NSW 108873. 10.10.1949 (NSW). South Far Western Plains: Popiltah, Stanley 
2182. -.9.1979 (NSW); near Anabranch. Wentworth-Broken Hill road, Henderson 486. NSW 
137490. 22.9.1950 (NSW). 

Victoria; Region A: Hattah Lakes, Beauglehole 42480. -.10.1948 (MEL), Anderson, 15.8.1969 
(MEL 100559). Region B: Wyperfeld National Park. Beaufflehole 9735 & Landy. 5.11.1960 (MEL), 
Beauglehole 29329 & Finch. 13.10.1968 (MEL. NSW), Beauglehole 28500. 18.9.1968 (MEL, AD). 
Region C: Dimboola Reservoir, Beauglehole 42481. -.10.1948 (MEL); Mitre Rock, N. of Mt 
Arapiles, Beauglehole 29879. 28.11.1968 (MEL. AD). Region D: Grampians. Sullivan 64. -.-.1893 
(MEL); E. of Lake Mundi, Swindley 1099. 29.11.1962 (MEL); Brin Brin, Coleraine, Phillips <6 Goode 
NSW 108866. 11.11.1958 (NSW); Mt Napier. Maepherson 87. -.-.1898 (MEL). Region E: Portland, 
-.11.1887 (MEL 100586). Region F: Lake Powell, + 16 km SE. of Robinvale, Beauglehole 56094. 
3.5.1977 (MEL). Region H: near Wycheproof, Watts 589. -.10.1917 (NSW). Region J: Carisbrook, 
Black 1225.000 (13). 18.11.1931 (MEL); Fiery Creek, LMueller NSW 108865, -.1.1899 (NSW); 
Creswick, Willis. 4.12.1942 (MEL 100558). Region K: Colac district. Lake. 11.12.1978 (MEL 
100640). Region M: 2 miles [3.5 km] NW. of Murchison, Rushworth road, Muir 4643. 7.11.1967 
(MEL). Region N: Kilmore, Meebold 21581. -.11.1936 (NSW); ‘Alma Vale', Beveridge, Black 
1225.000 (4). 22,11.1935 (MEL); Werribee, 37’55'S 144-40'E, St John. 28.11.1900 (MEL 100568); 
Bambra Park, Mt Cotterell, 20 miles [32 km] SW. of Melbourne, Melville 2054 & Todd. 16.11.1952 
(MEL). Region R: Boxwood. Black 1225.001(2). 14.10.1935 (MEL); Greta, Black 1225.000 (15). 
20.12.1934 (MEL). Region W: ± 'h mile [1 km] NW. of Junction of Benambra-Snowy 
River road at Wulgulmerang, Beauglehole 33359, Rogers & Finch, 7.1.1970 (MEL. NSW); 
Gippsland, Campbell. - (BRI 176754). Region Z: Cann River, Wakefield 3304, -.-.1946 
(MEL). 

South Australia: Flinders Ranges: Wilpena Pound, Tate, - (AD 97506373). Murray: above 
Overland Comer, Tate. -.1.1884 (AD 97506366); W. of Braendlers main scrub, 35‘10'S 139‘05'E, 
Spooner 7422, 22.11.1980 (AD); Scorpion Springs Conservation Park, S. of Pinnaroo, Syinon 8768, 
24.10.1973 (NSW); Bucklands Park, Brooks 3, -.11.1927 (MEL); Charleston scrub, Mt Lofty Range, 
Spooner 2646, 19,11.1972 (AD); Ascot, Adelaide, Harris 76, 25.10.1959 (AD); Mt Barker, Cleland, 
23.11.1946 (AD 97219120); Reedbeds [Fulham, c. 8 km W. of Adelaide], Tate, 23.11.1879 (AD 
97506375). Kangaroo Island: Vivonne Bay. Black. - (AD 97516124). South-eastern: Comaum, c. 20 
km E. of Penola, Hunt 1653. 10.11.1963 (AD); c. 2.5 km N, of Wandilo Railway Station, Wilson 
670, 5.11.1966 (AD). 

Western Australia: Irwin: 30 miles [48 km] E. of Geraldton, Long 87, 19.9.1960 (PERTH). 
Avon: Ninghan, Gardner 12052. 18.8.1953 (PERTH); 6 miles [10 km] E. Ballidu, Royce 1202, 
10.10.1946 (PERTH); Trayning, Bull. -.11.1965 (PERTH); Baandee, Kay. -.10.1966 (PERTH); 
Wacel, W. of Cunderdin, Gardner 6512, 22.10.1943 (PERTH); N. of Muntadgin, Bailey 248, 
-.9.1947 (PERTH); near Highbury, Gardner 6551. 26.10.1943 (PERTH). Eyre: Cape Le Grand 
National Park, 33‘57'S 122‘13'E, Cranfield. 19.11.1979 (PERTH); Thomas River, Cape Arid 
National Park, E. of Esperance, Royce 9985. 2.12.1971 (PERTH). Roe: 5 miles [8 km] NE. 9f Hyden, 
Royce 7839, 27.7.1963 (PERTH): Popanyinning, Sed.gtvick. -.-.1924 (PERTH); Kulin, King, 
15.10.1930 (PERTH); Pallarup Rocks, SE. of Lake King, George 1544, 13.10.1960 (PERTH); 
Cowallelup Rocks. Newbey 4586, 11.11.1974 (PERTH). Darling: Northam district, Bailey 6/39, 
-.9.1945 (PERTH); Busselton, Royce 5173, 3.11.1955 (PERTH); Bridgetown, Walter. -.6.1923 
(PERTH); Tweed River, Oldfield 667. (MEL 100590, 100592); N. of Stirling Range, Mueller, 
-.10.1867 (MEL 100597, 100598); Stirling Range, Mueller. -.10.1867 (MEL 100596). 
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4. Amphibromus whitei C. E. Hubbard, Kew Bull. 1941: 30 (1941). 

Holotype; Queensland: Maranoa District: Roma, on edge of large fresh-water swamp, White 
9580. 25.10.1933 (K! isotypc BRI). 

Caespitose perennial, to about 40 cm tall. Culms erect, more or less terete, 
1.0-1.5 mm wide, lightly ribbed, glabrous. Nodes 2 or 3, glabrous, exserted, 
65-80% of the width of the culm. Basal sheath glabrous, ribbed, 3-4.5 mm wide. 
Upper sheath glabrous, moderately ribbed, 1.5-2.0 mm wide. Ligule mem¬ 
branous, long-acute, 7-11 mm long. Blade linear, flat to inrolled, to 13 cm 
long, 1-1.5 mm wide; upper surface deeply ribbed, scabrous; lower surface 
moderately ribbed, slightly scabrous. Panicle contracted, incompletely exserted, 
to 12 cm long, with 3^ branches per node, the branches to 6 cm long; pedicels 
to 1 cm long. Spikelets 7-10 mm long, with 4 or 5 bisexual florets (only 
cleistogamous florets seen). Glumes 2, lanceolate, glabrous, unequal, hyaline; 
lower glume 1-nerved, c. 2 mm long, < 1 mm wide; upper glume 3-nerved, c. 3 
mm long, c. 1 mm wide. Lemma scabrous, c. 4 mm long, 7-nerved; apex 
2^-toothed, the lateral teeth shorter or poorly developed; inner teeth 0.2-B.4 
mm long. Awn arising 45-46% of the lemma length from the lemma tip, bent, 
twisted, pale, scabrous, 11-14 mm long, 0.15 mm wide at the base; column 
4.5-5 mm long; bristle 6.5-9 mm long. Palea acute, 2-nerved, more or less 
smooth, glabrous, 75-80% of the lemma length, keels ciliate. Lodicules 2, acute, 
membranous, glabrous, 0.4 mm long. Anthers of cleistogamous florets 0.23-0.26 
mm long. Caryopsis pale yellow-brown, 0.8-1.2 mm long, glabrous; embryo 
20% of the length of the caryopsis; hilum linear, reddish brown, 38% of the 
length of the caryopsis. 

Distribution: A. whitei is only known from the Type collection. It is very similar to A. nervosus 
but is distinguished by the shorter glumes and lemmas and the more scabrid lemma surface. The 
locality is well isolated, c. 500 km from the nearest locality of any other Amphibromus specimen, 
and further field studies are desirable to ascertain whether there are other populations of this taxon. 

Queensland: Maranoa: Roma, White 9580, 25.10.1933 (K, BRI). 

5. Amphibromus macrorhinus S. W. L. Jacobs & L. Lapinpuro, sp. nov. 

Difiert a A. neesii lemmatibus plerumque scabrioribus, arista dorsali, apice 
lemmatis productiore magis chartaceoque. 

Holotype: Victoria: On the Wangaratta road, 6 miles [10 km] from Whitfield, T. B. Muir 1682, 
1.11.1960. Small tussocks, beside road in open position in flat farmland (NSW). Isotypes in MEL 
(100562) and AD (96734057). 

Caespitose perennial to 1 m tall. Culms erect, terete to slightly flattened, 
1-2.5 mm wide, ribbed, glabrous to slightly scabrous. Nodes 2-4, glabrous, 
exserted, 60-85% of the width of the culm. Basal sheath glabrous to slightly 
scabrous, lightly ribbed, 2.5-6 mm wide. Upper sheath glabrous to slightly 
scabrous, ribbed, 2-5.5 mm wide. Ligule membranous, long-acute, 6-17 mm 
long. Blade linear, flat to inrolled, to 25 cm long, 1.5^ mm wide, glabrous to 
scabrous; lower surface ribbed, upper surface deeply ribbed with short stiff hairs 
on the ribs. Panicle erect, contracted to open, to 40 cm long, with 1-3 branches 
per node, the branches to 8 cm long; pedicels to 2 cm long. Spikelets 10-17 mm 
long, with 4 or 5 bisexual, cleistogamous and/or chasmogamous florets. Glumes 
2, unequal to subequal, pale green with hyaline margins. Lower glume acute to 
acuminate, narrow lanceolate, 3-4-nerved, glabrous, 3.9-6.3 mm long, 1.3-1.6 
mm wide; upper glume acute, lanceolate, 5-nerved, more or less glabrous, 
sometimes with some papillae especially along the veins, 4.2-7.0 mm long. 



724 Telopea Vol. 2(6): 1986 

1.5- 2.6 mm wide. Lemma very roughly papillose, the papillae concentrated on 
the lower half, less dense and concentrated along the nerves towards the apex, 
5.3-7.9 mm long, 7-nerved; apex 4-toothed, the inner teeth 0.5-1.15 mm long, 
the outer teeth shorter, the nerves usually stopping short of the tooth apex. Awn 
arising 50-60% of the lemma length from the lemma tip, bent, slightly to 
moderately twisted, scabrous, 10-19 mm long, 0.18-0.28 mm wide at the base, 
pale green to darker brown; column 3.5-6.8 mm long; bristle 6.5-13.5 mm long. 
Palea acute, 2-nerved, slightly papillose on the back, glabrous, 65-95% of the 
length of the lemma, keels ciliate. Lodicules 2, acute, membranous, glabrous, 
1.0-2.2 mm long. Anthers of chasmogamous florets linear, 2.7-3.0 mm long, of 
cleistogamous florets 0.5-0.8 mm long. Caryopsis yellow-brown, glabrous, 
1.5- 1.95 mm long; embryo 15-20% of the length of the caryopsis; hilum linear, 
red-brown, 30-40% of the length of the caryopsis. 

A. macrorhinus is similar to A. nervosiis but can be distinguished by the 
awn, which is inserted lower down, and the more drawn-out and chartaceous 
lemma apex. 

The specific epithet is derived from the Greek for ‘long-nosed’ referring to 
the drawn-out chartaceous lemma apex. 

Distribution: Floodplains and banks of inland and coastal rivers of southern Australia, including 
Tasmania. 

Selected specimens: New South Wales: South Western Slopes: ‘Glenfalloch’, Billabong, Black 
1225.003 (1). 7.12.1936 (MEL); Wallandool near Urangeline. McBarnm 5139. 18.10.1950 (NSW); 
Holbrook, McBarron 1264. 14.12.1947 (NSW): Bulgandry. McBarrnn 5100. 16.10.1950 (NSW); 
‘Kywanna’, Albury. Black 1225.000 (16), 30.10.1937 (MEL); Murray River near Albury, Wilson 28. 
-.-.1890 (MEL). South Western Plains: Yanco, Ridley 17. -.8.1910 (NSW); Breakwell NSW 117388. 
-.11.1913 (NSW): 34 miles [58 km] N. of Deniliquin, Mulliam 5535.-.9.1967 (NSW); Edwards River 
[Kyalile River], Mueller. -.10.1875 (MEL 100591); Barham, Vickery NSW 117390. 12.10.1949 
(NSW). 

Victoria: Region C: Wimmera, Guerin. -.-.1893 (MEL 100575); Mt Arapiles, Beauglehole 16582. 
31.10.1964 (MEL); 25 miles [40 km] S. of Horsham, Muir 1486. 22.10.1960 (MEL). Region H: Mt 
Wycheproof. Walls NSW 117387, -.10.1916 (NSW); Minyip, Eckerl 1. 12.5.1899 (MEL 100572). 
Region J: Stawell, Beauglehole 22006. 17.11.1966 (MEl); near Lake Fyans, 11 miles [18 km] SW. of 
Stawell, Muir 2687, 3.11.1962 (MEL); Ararat, Beauglehole 21712. 16.11.1966 (MEL). Region M: 
Miepoll, Black 1225.000 (11). 22.11.1934 (MEL); Black 1225.003 (1). 15.11.1939 (MEL 100552, 
100553). Region R; r 6 miles [10 km] N. of Beechworth, Beauglehole 43565. 22.11.1973 (MEL); 
Eldorado, Black 1225.001 (3). 10.11.1934 (MEL); Londrigan, Black 1225.000 (5). 1225.000 (6) 
9.11.1934 (MEL); Glenrowan West, Black 1225.000(14). 13.10.1935 (MEL); Benalla, Black 1225.000 
(1). 24.10.1932, 1225.000(9). 13.11.1934 (MEL); Baddaginnie, Black 1225.000(3). 8.11.1935 (MEL); 
Wangaratta road, 6 miles [10 km] from Whitfield, .Muir 1682. 1.11.1960 (NSW, MEL. AD). Region 
S: on the Mansfield road. 4 miles [6 km] from Jamieson, Muir 1663. 31.10.1960 (MEL). Region Z: 
Cann River, Wakefield 2493, -.-.1946 (MEL). 

Tasmania: Formosa, Gunn 1493. -.12.1845 (NSW); Folly Lagoon, Ross, Curiis. 26.11.1974 (Tas. 
Dept. Ag. Herb., NSW). 

South Australia; Eyre Peninsula: c. 3 km S. of Edillilie, Alcock 2812. 22.10.1969 (AD). Yorke 
Peninsula: Yorke Peninsula, Tepper. - (MEL 100629). Southern Lofty: Millbrook Reserve, c. 20 km 
NE. of Adelaide, Cleland. 30.10.1963 (AD 96529012); Encounter Bay, Clcland. 3.11.1923 (AD 
96809182). South-eastern: 12 miles [19 km] N. of Bordertown, Beauglehole 42524 & Kraehenhuehl. 
6.11.1964 (AD); c. 20 km E. ofPenola (37'16'S 140-57'E),/l/cocJt 57 (AD). 

Western Australia: West Australia, Drummond 978.-(NIV.L 100593, 100594). 

6. Amphibromus pithogastrus S. W. L. Jacobs & L. Lapinpuro, sp. nov. 

A. neesii afftnis, sed nervis fuscatis et lobis longioribus apicis lemmatis, 
lemmate tumidiore, differt. 

Holotype: Norway, via Oberon, J. Vickery NSW 149945. 26.1.1953. Moist situation, near swamp 
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Caespitose perennial to 1 m tall, occasionally with corm-like swellings on 
lower nodes. Culms erect, terete to flattened, 1-2 mm wide, ribbed, glabrous. 
Nodes 2 or 3, glabrous, exserted, up to 80% of the width of the culm. Basal 
sheaths glabrous, ribbed, 3-6 mm wide. Upper sheath glabrous, ribbed, 3-6 mm 
wide. Ligule membranous, acute, 2-5 mm long. Blade linear, flat to inrolled, to 
20 cm long, 1.5-5 mm wide, glabrous and lightly ribbed on the lower surface, 
glabrous to minutely scabrous and deeply ribbed on the upper surface. Panicle 
erect, contracted, to 25 cm long, with 2 branches per node, the branches to 8 cm 
long; spikelets on hispid pedicels less than 3 cm long. Spikelets 8-15 mm long 
with 2-6 bisexual florets (only cleistogamous florets found). Glumes 2, unequal, 
green with broad straw-coloured margins; lower glume acute, 3-5-nerved, more 
6r less glabrous, 3.6-5.3 mm long, 1.4-2.3 mm wide; upper glume acute, 
elliptical, 5-7-nerved, more or less glabrous, 4.7-7.3 mm long, 2.2-3.6 mm 
wide. Lemma papillose, 5.6-7.5 mm long, 7-nerved, swollen; apex 4-toothed 
with 4 nerves extending to the membranous margins, the nerves dark-coloured 
near the apex; the 2 central teeth 0.3-0.65 mm long, the lateral teeth shorter and 
less clearly formed. Awn arising 25-35(-45)% of the lemma length from the 
lemma tip, bent and twisted, pale to darker along the bristle, 9-16 mm long, 
0.15-0.26 mm wide at the base; column 3-5 mm long; bristle 6-11 mm long. 
Palea acute, 2-nerved, glabrous, 55-70% of the length of the lemma, keels 
ciliate. Lodicules 2, membranous, glabrous, 1.3-1.75 mm long, with a lateral 
notch. Anthers 0.6-1.5 mm long. Caryopsis 1.6-2.1 mm long, yellow-brown, 
glabrous; embryo 25-30% of the length of the caryopsis; hilum linear, dark 
red-brown, 40-50% of the length of the caryopsis. 

Similar to A. neesii but differing in the dark-coloured nerves and longer 
lobes at the lemma apex, and the more swollen lemma. 

The specific epithet is derived from the Greek for ‘pot-bellied’, in reference 
to the swollen lemma. 

Distribution: Seasonally swampy areas of New South Wales Tablelands and eastern Victoria. 

Specimens examined: New South Wales: Northern Tablelands: Armidale district, Ingram NSW 
149947. -.12.1938 (NSW); Moona Plains, Crawford 276. -.12.1884 (MEL); Walcha district, Crawford 
NSW 149946. -.6.1900 (NSW). Central Tablelands: Norway, Vickery NSW 149945, 26.1.1953 
(NSW). Soutbern Tablelands: ‘Gundowinga’, Crookwell, - , - (NSW 117395). South West Slopes: 
Gundagai, Palmer 27, -.11.1908 (NSW). 

Victoria: Region S: Mansfield, Black 1225.000 (20). 19.11.1940 (MEL). 

7. Amphibromus vickeryae S. W. L. Jacobs & L. Lapinpuro, sp. nov. 

Differt a A. neesii habitu robustiore, lemmatibus majoris, seta brevi in 
quoque lobo lemmatis quadrilobis terminanti. 

Holotype: Western Australia: Darling: Beechboro, 3 miles [5 km] N. of Guildford, Fitzgerald 
NSW II7393.-.\1.\9Q\ (NSW). 

Caespitose perennial to 1 m tall. Culms erect, terete to flattened, 1-3 mm 
wide, moderately ribbed, glabrous. Nodes 4 or 5, glabrous, exserted; lower nodes 
swollen, to 20% wider than the culm; upper nodes sunken, to 85% the width of 
the culm. Basal sheath glabrous to very slightly scabrous, lightly ribbed, 7-11 
mm wide. Upper sheath glabrous, moderately ribbed, 4.5-5.5 mm wide. Ligule 
membranous, acute to long-acute, glabrous, 9-12 mm long. Blade linear, 
flattened, to 35 cm long, 3-4 mm wide; lower surface glabrous, moderately 
ribbed; upper surface deeply ribbed, scabrous with prickles along the ribs. 
Panicle erect, contracted, exserted, to 15 cm long with 2 or 3 branches per node. 
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the branches to 5 cm long, becoming flexuose, pedicels to 1 cm long. Spikelets 
8-11 mm long with 3 or 4 florets (only chasmogamous florets found). Glumes 2, 
unequal to subequal, acute, glabrous, pale with darker brown to purple midrib; 
lower glume lanceolate, 3-nerved, 3.2-3.4 mm long. 0.9-1.2 mm wide; upper 
glume broad-lanceolate, 5-nerved 3.6-4.0 mm long, 1.4-1.6 mm wide. Lemma 
densely papillose with prickle-hairs along nerves, otherwise glabrous, 5.0-5.5 
mm long, 7-nerved; apex 4-toothed, the nerves of the teeth often dark in colour, 
extending into short bristles; the inner teeth including bristles 0.7-1.4 mm long, 
the outer teeth usually shorter. Awn arising 45-50% of the lemma length from 
the lemma tip, bent, twisted, scabrous, 10-12 mm long, 0.15-0.18 mm wide at 
the base, dark to pale; column 4-5 mm long; bristle 6-7.5 mm long. Palea acute, 
2-nerved, glabrous, papillose, c. 80% of the length of the lemma, keels ciliate. 
Lodicules 2, membranous, glabrous, 0.98-1.12 mm long. Anthers of chasmo¬ 
gamous florets linear, 1.74 mm long. Caryopsis red-brown, 1.9 mm long; 
embryo c. 35% of the length of the caryopsis; hilum linear, dark brown, 30-35% 
of the length of the caryopsis. 

Differs from A. nervosus in the more robust habit, the larger lemmas, the 
short bristle produced at the end of each of the four lemma lobes, and the more 
uniformly, finely hispid lemma back. These differences are particularly marked 
with respect to Western Australian specimens of A. nervosus. The lemma size of 
some specimens of A. nervosus from the eastern States approaches that of A. 
vickeryae, but the other differences hold. 

This species epithet honours the late Dr Joyce Vickery, former botanist at 
the N.S.W. National Herbarium and acknowledged expert on Australian grasses. 

Distribution: Wet areas of coastal districts in the Darling region of Western Australia. Apparently 
rare (? extinct). 

Specimens examined: Western Australia: Darling: Beechboro, 3 miles [5 km] N. of Guildford, 
Fitzgerald NSW 117393. NSW 117394, -.12.1901 (NSW). 

8. Amphibromus archeri (J. D. Hook.) P. F. Morris, Victorian Naturalist 51; 
146, pi. 26,2-3 (1934). 

Basionym; Danthonia archeri J. D. Hook., FI. Tasm. 2: 122, pi. CLXIII. 1 (1858). 

Lectotype; Tasmania; Cheshunt, .Archer 28 (K!, duplicate NSW). The Kew specimen bears three 
inflorescences and the base of a single plant plus some fragments in an attached packet. The base, 
central culm (without florets) and one lemma in the packet represent what has been known as A. 
archeri. These portions are here designated as the Lectotype. The two outer culms are of A. neesii 
and are part of Gunn 995, 1837, from Tasmania. The drawings on the specimen sheet have clearly 
been altered to produce a ‘hybrid’ drawing for plate CLXIII to accommodate the variation in lobe 
lengths of the different lemmas. 

A. archeri van papitlosn.'i nomen nudum P. F. Morris, Victorian Naturalist 51: 147 (1934). A. 
archeri varies in the degree of development of the papillae on the lemma surface. There does not 
appear to be any logical discontinuity in the variation of the development of the papillae. We 
consider that there is insufficient justification for recognizing subspecific taxa in A. archeri. 

Caespitose perennial to 1.2 m tall, occasionally with corm-like swellings on 
the lower nodes. Culms erect, ± terete, 1-3 mm wide, lightly to moderately 
ribbed, glabrous to scabrous. Nodes 2-4, glabrous, exserted, 70-95% of the width 
of the culm. Basal sheath glabrous, lightly ribbed, 4.0-7.5 mm wide. Upper 
sheath glabrous to scabrous, moderately ribbed, 3-6 mm wide. Ligule 
membranous, acute to long-acute, 4.5-12.5 mm long. Blade linear, flat to 
inrolled, to 32 cm long, 2.5-4 mm wide; lower surface glabrous to scabrous, 
moderately ribbed; upper surface deeply ribbed with short stiff hairs on the ribs. 
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Panicle erect, tardily exserted, spreading to contracted, to 35 cm long, with 2 or 
3 branches per node, the branches to 15 cm long; pedicels to 2.5 cm long. 
Spikelets 12-18 mm long, with 3-7 bisexual, cleistogamous and/or chasmo- 
gamous florets. Glumes 2, unequal, glabrous, green with hyaline margins and 
often purple markings. Lower glume acute to acuminate, lanceolate, 3-5-nerved, 
5.1-6.8 mm long, 1.5-2.2 mm wide; upper glume acute, elliptical-lanceolate, 
5-7-nerved, 6.4-9.2 mm long, 2.0-3.2 mm wide, sometimes the central nerve 
excurrent. Lemma 6.0-7.8 mm long, more or less smooth to densely papillose or 
with tubercule-based prickle-hairs, 7-nerved; apex 4-toothed, the nerves of the 
teeth extending into the hispid bristles, often dark in colour; the inner teeth 
including bristles 2.7-3.8 mm long, the outer tooth-bristles usually shorter, or 
sometimes the outer bristles not developed. (The bristles may be occasionally 
fused, but separate easily.) Awn arising 30-45% of the lemma length from the 
lemma tip, bent, slightly to moderately twisted, scabrous, 14.5-17.5 mm long, 
0.18-0.25 mm wide at the base, pale green to dark purple-brown; column 
5.0-7.5 mm long; bristle 9-12 mm long. Palea acute, 2-nerved, glabrous, smooth 
to finely papillose on the back, 65-75% of the length of the lemma, keels ciliate. 
Lodicules 2, membranous, glabrous, 1.4-1.9 mm long. Anthers of chasmo- 
gamous florets linear, 2.3-3.4 mm long; of cleistogamous florets 0.5-0.65 mm 
long. Caryopsis yellow-brown, glabrous, 1.7-2.2 mm long; embryo 20-30% of 
the length of the caryopsis; hilum linear, red-brown, 30-35% of the length of the 
caryopsis. 

Distribution; Damp areas of southern Victoria, southern South Australia and Tasmania. 

Specimens examined: Victoria: Region D: S. of Glenisle Station, Beauglehole 29947, 6.12.1968 
(MEL. BRI); E. of Dundas Range, Beauglehole 29932, 5.12.i968 (MEL); 22 km WSW. ofCasterton, 
37’39'S Hi'H'E, Corrick 659, 18.11.1981 (NSW). Region E: S. of Greenwald, Beauglehole 6607, 
1.1.1965 (MEL); Portland, Beauglehole 5035, -. 11.1947 (MEL, BRI, AD); Williamson NSW 109174, 
-.12.1902 (NSW). Region J: Ararat. Beauglehole 21711, 16.11.1966 (MEL). Region M: Campaspe 
River, -, -.10.1875 (MEL 100567). Region N: ICilmore Junction, -, 10.11.1906 (MEL 100536). 
Region P: Beaconsfield, P.R.H,S. & J.. 6.12.1906 (MEL 100554); Cranboume, Willis, 29.1.1971 
(MEL 100533); 10 km NNW. of Anglesea, Beauglehole 63343, 17.1.1979 (MEL). Region T: 
Hazelwood, Auchlerlonie, 1.12.1965 (MEL 100532); Leongatha South, Bissell, -.12.1962 (MEL 
100531); 11 km SSW. of Yarram, Beauglehole 62402, 9.12.1978 (MEL, NSW). Region Z: 2.5 miles 
[4 km] W. of Genoa, Beauglehole 32795, 25.12.1969 (MEL, NSW); 4 miles [6 km] NE. of Genoa, 
Beauglehole 32834, 26.12.1969 (MEL); E. Wingan Road, Beauglehole 32715, 23.11.1969 (MEL); 
Mallacoota, Beauglehole 32883, 27.12.1969 (MEL). Beauglehole 32892 & Finck, 28.12.1969 (MEL). 

Tasmania; Rushy Lagoon, Gladstone, Morris, -.11.1975 (Tas. Dept. Ag. Herb.); Cheshunl, Archer 
28, - (K, NSW); Derwent Bridge, Vickery NSW 109171, 19.1.1949 (NSW); South Port, JH, 
-.12.1855 (MEL 100547). 

South Australia: Southern Lofty: Adelaide Plains, Cleland, 7.11.1926 (AD 97219157); 
Charleston Conservation Park, 34‘55'S 138'58'E, Spooner 6283, 1.1.1979 (AD); Belair, Tate, 
24.11.1883 (AD 97506368); Ising, 26.11.1932 (AD 97701171); Mt Lofty Range National Park, 
Cleland, 26.11.1932 (AD 97219158), 14.11.1942 (AD 96809120), 9.10.1943 (AD 97219116), 
13.10.1956 (AD 95711010); Mt Lofty Range, ,\fenzel, -.11.1896 (BRI 176753); Aldgate, Menzel, 
-.12.1896 (AD 97506367); Blackwood, Ising, 31.10.1931 (AD 97415237); Meadows, Donald, 
25.11.1936 (MEL 100548); Nixon Skinner Reserve, Cleland, 14.11.1964 (AD 966061130); Victor 
Harbor. Cleland, 30.12.1940 (AD 97219130); Jaggers to Waitpinga, Cleland, 13.1.1936 (AD 
97219102); Waitpinga, Cleland, 6.1.1940 (AD 97219156). South-eastern: 3 miles [c. 5 km] W. of 
Lake Leake, Beauglehole 6575 cS Kraehenbuehl, 9.1.1965 (AD); between Glencoe and Mt Burr, 
Wilson 949, 23.11.1968 (AD). 

9. Amphibromus sinuatus S. W. L. Jacobs & L, Lapinpuro, sp. nov. 

A, fluitanti affinis sed lemmate longiore, parietibus cellularum epidermalis 
lemmatis sinuatis differt. 

Holotype: Northern end of Llangothlin Lagoon, approx. 4.5 km E. of highway, 30’02'S 15r46'E. 
Lapinpuro 17, Jacobs & Wilson, 26.11.1982 (NSW). 
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A stoloniferous perennial to about 70 cm tall. Culms decumbent, terete to 
flattened, 0.8-2.0 mm wide, lightly ribbed, glabrous. Nodes 1-4, glabrous, 
exserted; the lower nodes sometimes swollen, up to 30% wider than the culm; 
the upper nodes 60-90% the width of the culm. Basal sheath glabrous, lightly 
ribbed, 3.5-6 mm wide. Upper sheath glabrous to scabrous, lightly to 
moderately ribbed 3-4 mm wide. Ligule membranous, acute to acuminate, 5-11 
mm long. Blade linear, flat, to 17 cm long, 1-4 mm wide, scabrous; upper 
surface deeply ribbed, lower surface moderately to deeply ribbed. Panicle erect, 
becoming flexuose, incompletely exserted, to 21 cm long, with 2 or 3 branches 
per node, the branches to 11 cm long; pedicels to 2 cm long. Spikelets 12-19 
mm long with 5 or 6 bisexual cleistogamous or chasmogamous florets. Glumes 
2, unequal, pale, with darker nerves, glabrous; lower glume acute to acuminate, 
narrow-lanceolate to triangular, 1-3-nerved, (3.0-)3.7—4.5 mm long, 1.0-1.2 
mm wide; upper glume acute, lanceolate to broad-lanceolate, 3-5-nerved, 
(3.9-)4.3-5.8 mm long, (1.2-)1.7-2.4 mm wide. Lemma scabrous with 
prickle-hairs especially along the nerves and towards upper half, 7-nerved, 
6.2-8.2 mm long; apex 4-toothed with the outer teeth smaller and lower; inner 
teeth 0.5-1 mm long. Awn arising 35-50% of the lemma length from the lemma 
tip, straight, scarcely twisted, scabrous, 14-26 mm long, pale. Palea acute, 
2-nerved, more or less smooth,-glabrous, 75-95% of the lemma length, keels 
ciliate. Lodicules 2, acute, membranous, glabrous, 1.0-1.6 mm long. Anthers of 
chasmogamous flowers linear, 2.3-3.3 mm long; of cleistogamous flowers 
0.5-0.7 mm long. Caryopsis yellow-brown, glabrous, 2.3-2.7 mm long; embryo 
25-35% of the length of the caryopsis; hilum linear, darker yellow-brown to 
red-brown, 30-40% of the length of the caryopsis. 

The specific epithet describes the sinuate margins of the epidermal cells of 
the lemma. 

Distribution; Eastern New South Wales and Victoria, in cold areas with permanent swamps; 
aquatic. Now apparently uncommon as the few habitats that are apparently suitable are grazed by 
stock. 

Specimens examined; New South Wales; Nothern Tablelands: northern end of Llangothlin 
Lagoon, c. 4.5 km E. of highway, 30*02'S l5r46'E, Lapinpuro 17, Jacobs & Wilson, 26.11.1982 
(NSW); Walcha district, Crawford NSW 117397, -. (NSW). 

Victoria; Region D: Kaladbro Swamp, 37’40'S 140’59'E, Corrick 625, 25.11.1980 (NSW); WSW. 
of Casterton and S. of Lake Mundi, Corrick 664, 20.11.1981 (NSW). Region V: Emu Flat, East 
Gippsland, Beauglehole 35929, 9.1.1971 (MEL). Region Z: Bendock-Lower Bendock road, 
Beauglehole 34888, 25.11.1970 (MEL, BRl). 

10. Amphibromus fluitans Kirk, Trans. & Proc. New Zealand Inst. 16: 374 (1884) 

Holotype; [New Zealand] ‘Hab. North Island; in shallow waters, margins of Waihi Lake and 
Creek’ (CHR? dupl. K. US). 

Synonym; Amphibromus gracilis P. F. Morris, Victorian Naturalist 51; 145 (1934). Lectotype 
(here designated); near Melbourne (towards Yarra at Kew), Dakin s.n., 6.2.1934 (MEL 100528). 
There are four specimens at MEL that appear to be all part of the Type collection (MEL 100527, 
100528, 100529, 100530). MEL 100527 does not have the locality information on the label (‘near 
Melbourne (towards Yarra at Kew)’) and seems to have been the specimen forwarded to HubbaN. for 
comment (Morris, 1934). MEL 100528 has the original label, is a good specimen, and fits the original 
description. MEL 100529 and 100530 have labels photocopied from MEL 100528. We here 
designate MEL 100528 as the Lectotype of Amphibromus gracilis P. F. Morris. There is a duplicate 
in BRl (008006) of this collection. 

A stoloniferous (± rhizomatous) perennial to c. 75 cm tall. Culms 
decumbent, more or less terete, 0.5-1.5 mm wide, ribbed, glabrous to scabrous. 
Nodes 3-5, glabrous, exserted, 60-85% the width of the culm. Basal sheath 
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slightly scabrous, ribbed, 2-6 mm wide. Upper sheath scabrous, deeply ribbed, 
2-4.5 mm wide. Ligule membranous, acute to long-acute, 6.5-12 mm long. 
Blade linear, flat to inrolled, to 25 cm long, 2-4.5 mm wide, scabrous, upper 
surface deeply ribbed, lower surface moderately ribbed. Panicle erect, contract¬ 
ed, incompletely exserted, to 35 cm long, with 2 or 3 branches per node, the 
branches to 8.5 cm long; pedicels scabrous to hispid, to 2 cm long. Spikelets 
9-15 mm long, with (5-)6-10(-12) bisexual, cleistogamous or chasmogamous 
florets. Glumes 2, unequal, with broad membranous margins, glabrous; lower 
glume narrow-lanceolate, 1-3-nerved, 2.7-3.7 mm long, 0.7-1.4 mm wide; 
upper glume broad-lanceolate, 3-5-nerved, 3.4-4.5 mm long, 1.1-1.7 mm wide. 
Lemma scabrous to hispid, 3.7-5.0 mm long, (5-)7-nerved; apex 2-toothed, 
teeth 0.3-0.6 mm long. Awn arising 40-55(-60)% of the lemma length from the 
tip (adhering from the first 1 mm), straight, not twisted (or scarcely so), scabrous, 
11-17 mm long, pale-coloured. Palea acute, 2-nerved, smooth, glabrous, 
30-75% of the length of the lemma, keels ciliate. Lodicules 2, acute, membran¬ 
ous, glabrous, 0.9-1.23 mm long. Anthers of chasmogamous florets linear, 
1.48-1.70 mm long; of cleistogamous florets 0.5 mm long. Caryopsis 
yellow-brown, 1.3-1.7 mm long, glabrous; embryo 10-20% of the length of the 
caryopsis; hilum linear, reddish-brown, 25-30% of the length of the caryopsis. 

Distribution: Southern New South Wales, Victoria and Tasmania, mostly in permanent swamps. 
Now apparently uncommon as many suitable habitats are grazed by stock. 

Specimens examined: New South Wales: South Western Slopes: Ettamogah, McBarron 2955. 
9.1.1947 (NSW); Howlong road, Albury, McBarron 1670. 14.4.1948 (NSW); Albury, McBarron 
4351. 13.1.1950,4i72, 15.12.1949 (NSW). 

Victoria: Region D: near the Grampians, Sullivan, -.-.1893 (MEL 100555); Casterton, Graham. 
20.1.1965 (MEL 100556). Region N: near Melbourne (towards Yarra at Kew), Dakin. 6.2.1934 
(MEL 100527, 100528, 100529, 100530, BRl 008006). Region R: near Bright, Cleland NSW 150490. 
-.1.1913 (NSW). Region T: 4 km W. of Gelliondale, Beauglehole 62417, 10.12.1978 (MEL). Region 
U: Walwa, McBarron 1257, 5.12.1947 (NSW). Region V: 11 km S. of Spring Creek bridge on 
Tallangatta to Yabba road, Scarlett 81-38, 22.1.1981 (NSW, BRI). 

Tasmania; near Horton Hill, Morris 79108, 14.2.1979 (HO). 
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CALLITRIS GLAUCOPHYLLA, AUSTRALIA’S ‘WHITE 
CYPRESS PINE’ — A NEW NAME FOR AN OLD SPECIES 

Joy Thompson & L. A. S. Johnson 

(Accepted for publication 19.12.1984) 

ABSTRACT 

Thompson, Joy <S Johnson, L. A. S. (National Herbarium of New South Wales, Royal 
Botanic Gardens, Sydney, Australia 2000) 1986. Callitris glaucophylla, Australia’s 

'White Cypress Pine'— a new name for an old species. Telopea 2(6): 731-736 — The 
widespread conifer of temperate Australia, ‘White Cypress Pine’, is distinguished from 

related species and named Callitris glaucophylla. 

The species widely known as ‘White Cypress Pine’ appears to lack a 
‘correct’ botanical name. All the names it has carried through its extensive 
literature are either not legitimate under the International Code of Botanical 
Nomenclature, or are legally the property of other species. The correct dis¬ 
position, under the Code, of Callitris hugelii (Carriere) Franco (1952) was 
questioned by Blake (1959) and remains in doubt. Relevant literature has been 
covered in the publications of Garden (1957), Blake (1959) and Thompson 
(1961). 

Carriere’s concept contains more than one element. In spite of the obvious 
Western Australian content indicated by the protologue and the name ‘F. de 
Hiigel’, Franco suggested that a specimen, Moreton Bay, N(ew) H(olland), 
Leichhardt, 1854 (P, photo NSW), was part of Carriere’s original concept. As 
Blake indicated, it is quite probably not so, and the chief element in that 
concept was certainly a plant (or plants) cultivated in Paris of which there is no 
herbarium specimen. The rather fragmentary Leichhardt specimen was seen by 
Blake who identified it as the coastal C. columellaris s. str. Although in 1854 
(given as the date of collection in a hand other than Leichhardt’s) Leichhardt 
was in inland Queensland well away from the habitat of that species, Blake 
mentioned several features that are generally diagnostic of C. columellaris s. str. 
Uncertainty as to the relevance of this specimen to the protologue regardless of 
its identity renders it an unsuitable lectotype. We therefore regard the name 
Frenela hugelii as a name of uncertain application. 

Both of us have observed for many years the three taxa that were united by 
Blake under C. columellaris, and we continue to hold the opinion expressed by 
Thompson (1961), that they are distinct species. As we feel sure that others 
share this opinion and treat the taxon in the broad sense only because there is no 
name that they can apply with confidence to the most widespread and economi¬ 
cally important component, we are naming it here as a new species. 

Callitris glaucophylla Thompson & Johnson, sp. nov. 

Arbor vel frutex magnus cortice non nigrescente modice rugoso sed fissuris 
non profundis, ramis plerumque patentibus, ramulis assimilatoribus plerumque 
glaucis nunquam densissimus atrovirentibusque, foliis 1-3 mm longis dorsaliter 
rotundatis, strobilis solitariis non persistentibus, squamis tenuis paene ad basin 

separantibus. 

50417-2312-11 
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Map. Generalized distributions of Callitris intratropica, C. glaucophylla and C. columellaris. 

A tree or shrub with rough, but not dark and deeply fissured, bark, the 
branches usually but not invariably spreading, the foliage usually glaucous and 
never dense and dark green, the leaves 1-3 mm long with the dorsal surface 
rounded, the cones solitary and not long-persistent, their valves thin and 
separating almost to the base. 

Holotypus: ‘Noonah Vale’, c. 23 km SW. of Garah, New South Wales, 29“ OS'S 140’ 26'E, 

K. L. Wilson 1942. 5.10.1978 (NSW; Isotypi: BRl, K, L, RSA). 

In Western Australia and the Northern Territory, C. intratropica R. T. 
Baker & H. G. Smith (1910) is well separated from C. glaucophylla geographi¬ 
cally, being well within the tropics many degrees northward of the southern 
species (see map). In Queensland it may not have achieved such complete 
separation but the collections of both BRI and NSW show no record of Callitris 
between 20°S latitude and the Tropic of Capricorn. It is probable that characters 
not preserved in herbarium material could be used in a study of populations in 
inland northern Queensland. Stocker (1966) found marked differences of foliage 
and form between three-year-old trees of C. intratropica and those of C. 
glaucophylla. while chemical analysis, as summarized by Rudman (1964), has 
shown the wood of C. intratropica to be low in /-citronellic acid and high in 
guaiol, while that of C. glaucophylla is high in /-citronellic acid and low in 
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guaiol. Rudman (1963) considered the control of these substances’ occurrence to 
be genetic. 

C. columellaris F. Muell (in the strict sense, not as expanded by Blake 1959) 
and C. glaucophylla occupy different habitats and are very different in the 
appearance of their foliage, habit and bark. These differences are retained in the 
numerous cultivated specimens. C. columellaris, with its fine, dense and usually 
very dark green foliage, has a strikingly different appearance from C. glauco¬ 
phylla, even when cultivated under conditions very much removed from the 
deep coastal sands of its warm-temperate native habitat. 

The distinction between C. glaucophylla and its two close relatives is 
difficult to define from herbarium material although this does not preclude the 
recognition of the three taxa as species. 

The relevant section of the key in Garden (1957) still serves to distinguish 
most specimens. 

KEY TO THE SPECIES 

1. Dorsal surface of the leaf rounded. 
2. Cones solitary on slender fruiting branchlets, the cone-scales separating almost to the base in 

the mature cone. 
3. A tropical species; cones usually 1.8 cm or less in diameter. C. intratropica 1. 

*3. Not tropical species; cones often more than 1.8 cm in diameter. 
4. An inland species; foliage usually glaucous.C. glaucophylla 3. 

*4. A coastal species; foliage usually green. C. columellaris 2. 
*2. Cones solitary or several together on stout fruiting branchlets, the cone-scales failing to 

separate near the base in the mature cone. 

The range and means of five cone characters easily measured from 
herbarium specimens are presented here in the form of polygraphs (Figs 1-3). 
These are based on 40 specimens of C. glaucophylla, 17 of C. intratropica and 
14 of C. columellaris selected from the herbarium in 1970. A sampling of 
material collected since that date shows no significant departure from these 
findings. Ranges of almost all characters show overlap but the combinations are 
different for each taxon, as shown by the different shapes of the polygraph. 
Inspection of these demonstrates that no one taxon is intermediate overall 
between the other two. 

Given an adequate specimen, with data on habit, one can assign it to one of 
the three taxa without pre-knowledge of provenance. Since there is no popula¬ 
tion overlap or intergradation it is appropriate to recognize the three taxa as 
species rather than subspecies. 

All these species are likely to be completely interfertile, but fertility barriers 
do not coincide with practical specific limits in the group to which these Cypress 
Pines belong. The less closely related but distinctive and partly sympatric C. 
preissii hybridizes with C. glaucophylla with no diminution of pollen fertility or 
seed viability in the progeny (D. Christophel & A Pillman pers. comm. 1976). 
Indeed, considerable hybrid populations of C. glaucophylla with various 
subspecies of C. preissii occur in such places as the Flinders Ranges of South 
Australia, the Murray River and mallee regions of South Australia, Victoria and 
New South Wales, and as ‘phantoms’ in northern New South Wales and 
southern Queensland (Thompson 1961; Johnson pers. obs.). 
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Fig. 1. C. intratropica-C. glaucophylla polygraph showing the range of variation of selected 
characters. I breadth (at the middle): breadth (maximum) ratio of the small cone-scale; 11 columella 
length; 111 cone length; IV breadth (at the middle) of the cone-scale; V breadth (at the middle): length 
ratio of the small cone-scale. 

Fig. 2. C. columellaris-C. glaucophylla polygraph showing range of variation of selected characters. 1 
breadth (at the middle): breadth (maximum) ratio of the small cone-scale; II columella length; 111 
cone length; IV breadth (at the middle) of the small cone-scale; V breadth (at the middle): length ratio 
of the small cone-scale. 

Fig. 3. C. inlratropka-C. columellaris-C. glaucophylla polygraph showing the means of values for 
selected characters. I breadth (at the middle): breadth (maximum) ratio of the small cone-scale; II 
columella length; III cone length; IV breadth (at the middle) of the small cone-scale; V breadth (at the 
middle): length ratio of the small cone-scale. 
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A NEW SPECIES AND A NEW GENUS OF RESTIONACEAE 
FROM TASMANIA 

L. A. S. Johnson & B. G. Briggs 

(Accepted for publication 22.3.1985) 

ABSTRACT 

Johnson, L. A. S. & Briggs, B. G. (National Herbarium of New South Wales, Royal 
Botanic Gardens, Sydney, Australia 2000) 1986. A new species and a new genus of 

Restionaceae from Tasmania. Telopea 2(6): 737-740 — Winifredia sola (genus et 
species nov.) from south-west Tasmania is described. Restio glaber (Rodway) L. 
Johnson & B. Briggs (comb, et stat. nov.) is recognized as a species distinct from R. 
monocephalus; the generic position of this and allied species referred to Restio will be 
reviewed elsewhere. 

A name is needed for a distinctive Tasmanian taxon that is undescribed and 
a name at species rank is needed for another that has been named only in 
varietal rank. The forthcoming treatment of the Monocotyledons by Dr 
Winifred Curtis and Mr Dennis Morris in The Student’s Flora of Tasmania 
gives reason for providing names at this stage, in advance of resolution of the 
generic classification of Australian Restionaceae as a whole. 

Winifredia L. Johnson & B. Briggs, gen. nov. 

Planta dioica. Culmi chlorenchymate baud interrupto (sine cellulis 
columniformibus et sine sclerenchymate interchlorenchymatico). Vaginae 
praesentes persistentesque. Spiculae masculinae multiflorae. Flores masculini 
tepalis 6 et staminibus 3 antheris unilocularibus exsertis instruct!. Grana pollinis 
poro irregular! magnoque instructa. Flores foeminei baud in spiculis, unusquis- 
que bracteolis 2 et tepalis 6 instructus. Ovarium uniloculare sed fortasse 
dehiscens. Rami styli 3, usque ad basin separati. Ovulum 1. 

Dioecious. Culms with uninterrupted chlorenchyma (without pillar cells or 
sclerenchyma girders). Sheaths present, persistent. Male spikelets many- 
flowered. Male flowers with 6 tepals and 3 stamens with exserted unilocular 
anthers. Pollen with large irregular pore (centrolepidoid). Female flowers not 
arranged in spikelets but with 2 bracteoles and 6 tepals. Ovary unilocular but 
perhaps dehiscent. Style branches 3, separate to the base. Ovule 1. 

Type species: Winifredia sola L. Johnson & B. Briggs. 

Winifredia is named in honour of Dr Winifred M. Curtis who collected 
material of this genus, drew our attention to it, and whose work has added so 
greatly to knowledge of the Tasmanian flora. 

Distribution: South-west Tasmania. 

The relationships of Winifredia need further consideration and will be 
discussed elsewhere in conjunction with a phylogenetic analysis of the family. It 
has much the facies and culm anatomy of the majority of eastern Australian 
species that have generally been referred to Restio (i.e. to the species constituting 
‘pseudo-Resdo a’, Johnson & Briggs 1981, 1983), but differs in that the female 
flowers are accompanied by bracteoles and not organized into spikelets, as well 
as in the unilocular ovary. 
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Winifredia sola L. Johnson & B. Briggs, sp. nov. 

Rhizoma elongatum. Culmi simplices, glabri, robusti. Vaginae appressae 
vel laxiusculae. Spiculae masculinae 12-25-florae. Tepala florum masculi- 
norum anguste lanceolata, acuminata, ea lateralia carinata; tepalis interioribus 
angustioribus. Flores foeminei tepalis eis masculinorum similibus et bracteolis 
subaequalibus carinatis instructi. 

Rhizome elongated, stout, to 30 cm long, 3-5 mm diam., densely villous 
with white hairs, bearing broadly deltoid scale-leaves. Cataphylls pale, scarious, 
mostly broad-elliptic. Culms simple, glabrous, to 30 cm tall, 2-3 mm diam., 
smooth when fresh but often indistinctly and irregularly striate when dry; 
chlorenchyma of a single uninterrupted layer of palisade cells, pith cavity large, 
stomates superficial. Sheaths 4-7, persistent, appressed or slightly lax, 5-20 mm 
long," truncate, scarious, pale, glabrous except for the finely ciliate distal margin. 
Subtending inflorescence bracts: lower ones similar to sheaths, upper onp 
lanceolate-acuminate, with male spikelets or female flowers singly or several in 
the axils. Male spikelets ovoid, 4-7 mm long, on pedicels to 12 mm long, with c. 
12-25 flowers; glumes lanceolate, acuminate, c. 3.5 mm long, red-brown 
weathering to grey-brown, with narrow membranous and shortly fimbriate 
margins. Male flowers: outer tepals narrow-lanceolate, acuminate, c. 3 mm long, 
the laterals keeled; inner tepals shorter, membranous, subacute; stamens 
exserted. Female flowers: shortly petiolate; bracteoles 2, subequal, keeled, 3-4 
mm long; tepals similar to those of males; staminodes 3; ovary unilocular, 
3-angled with thickened pale ridges at the angles, ovule 1, pendulous from near 
the summit of the loculus. Fruits and seeds not seen, but the thickened ovary 
sutures suggest that the ovary is dehiscent. 

Holotype: Near Spring River, north of Port Davey, Tasmania, c. 43° 12'S 
146° 03'E, iS. J. Jarman, 2 Feb. 1979, $ (HO 37333). Isotype (NSW 154424). 

The specific epithet is from the Latin solus meaning lonely, unfrequented or 
single, referring to the species’ occurrence in a remote unpopulated region and 
also to its monotypic status. 

Distribution: On wet peaty soil in heathy sedgeland or with Gymno- 
schoenus sphaerocephalus (‘Button Grass’) in the general vicinity of Port 
Davey, south-west Tasmania (42° 50'S 145° 35'E to 43° 25'S 146° lO'E). W. sola 
is reported to be very local in distribution but plentiful where found. Since its 
known range is very restricted, its conservation status warrants investigation. 

Specimens examined: Tasmania: Giblin Valley (E. of Lawson Range), S. J. 
Jarman, 20.1.1979, cf (HO 37331), 9 (HO 37329, 37330); near Spring R., N. of 
Port Davey, S. J. Jarman, 2.2.1979, d (HO, NSW 154425); Port Davey, fV. M. 
Curtis, 12.2.1971, d (HO 37332); Melaleuca airstrip, Melaleuca Inlet, Bathurst 
Harbour, M. Brown, 13.3.1981, 9 (NSW 154426); Moth Creek, Melaleuca Inlet, 
Port Davey, M. Davis 1233, -, d, 9 (HO 37334); Bathurst Harbour, around 
Claytons, S. J. Jarman 56, 13.3.1980, d (HO 33906). 

Restio glaber {Rodway) L. Johnson & B. Briggs, stat. nov. 

Basionym: Restio oligocephalus F. Muell. var. glaber [as "glabrum'] 
Rodway, Tasm. FI.: 236 (1903). [R. oligocephalus F. Muell. is a synonym of R. 
monocephalus R. Br.] 
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Lectotype (here designated): Kingston, 42° 58'S 147° 20'E, L. Rodway, 
Oct. 1894, 9 (HO 25143). The sheet bears material of both male and female 
plants; the female is designated as lectotype, the male becoming a lectoparatype. 

Rhizome slender, elongated, 2-3 mm diam., villous with pale hairs and 
bearing very broadly triangular scales. Cataphylls pale brown or reddish brown, 
oblong to oblong-spathulate; upper ones lax, 2-3 cm long, with membranous 
auricles and a mucro (reduced lamina) c. 2 mm long. Culms simple, smooth, 
7-25(-50) cm tall, very slender, 0.7-1.0 mm diam., slightly flattened, usually 
grooved on one side when dry, with a single sheath, the lower intemode mostly 
2 or more times as long as the upper intemode; chlorenchyma uninterrupted, 
of 2 (-4) layers of palisade cells, thicker radially between the outer vascular 
bundles, pith cavity lacking, stomates superficial, radial walls of epidermal cells 
not markedly thickened or undulate. Sheaths narrow-oblong, 3-20 mm long, 
with membranous auricles and a mucro c. 2 mm long. Spikelets solitary, sessile 
or shortly pedicellate, male and female similar, ovoid, 5-7 mm long, with 4-10 
very shortly pedicellate flowers; subtending bract inconspicuous, c. 3 mm long; 
lower glumes empty. Glumes ovate, 3-3.5 mm long, blackish brown, glabrous, 
slightly glossy, with pale membranous margins. Male flowers: outer tepals 
linear-lanceolate, c. 2.5 mm long, inner tepals membranous, c. 2 mm long. 
Female flowers: tepals all ± equal, narrow-ovate, c. 2.5 mm long; staminodes 3; 
ovary bilocular, compressed; style branches 2, stigmatic almost to base. Capsule 
obovate, dorsiventrally compressed, c. 1.5 mm long, the sutures pale and 
thickened. Seed not seen. 

We are reviewing the generic position of the Australian species customarily 
referred to Restio. Together with the majority of other Australian genera, they 
differ consistently from African Restionaceae in culm anatomy and pollen. 
However, the Australian ‘Restio’ species can be divided into two main groups on 
anatomical features (Cutler 1969, 1972; Johnson & Briggs 1981, 1983). Pending 
a review of all relevant taxa, we have retained this species in Restio rather than 
separating it from its allies. 

R. glaber appears to be most closely allied to R. monocephalus, but is 
distinct in its more slender culms with fewer intemodes, narrower cataphylls 
and sheaths, longer cataphylls and smaller floral parts, as well as in the 
relatively broader tepals that are glabrous and less rigid. 

Distribution: South-east Tasmania, very discontinuously (so far as known) 
from west of Mt Field National Park to Sandford and Blackmans Bay south of 
Hobart, and on Bruny Island. On sandy heaths. The population at the Type area 
is endangered by urban development, but others seem more secure. 

Specimens examined: Mt Wright, c. 14 km WNW. of Mt Field West, M. 
Brown NSW 154428, 14.10.1981, 9 (NSW); Sandford, M. Allen NSW 154586, 
9.6.1978, cf (NSW); Longley (c. 18 km S. of Hobart), M. Allen, - d, 9 (HO 
37344); Longley, A. H. S. Lucas NSW 47871, 3.192 5, 9 (NSW); Browns River, 
J. B. Cleland, 30.1.1928 (AD); Kingston, A. Ratkowsky, 16.10.1973, d (HO 
37337); Boronia Hill, D. A. & A. V. Ratkowsky 1480, -, d (NSW), 909, 
12.11.1973, d (NSW); Blackmans Bay, W. M. Curtis, 26.9.1943, d (HO 37335), 
27.9.1943, d (HO), 10.1943, d (HO 37338); Bruny I., McNeil, 9.1975, d (HO 
37339 p.p.); Bruny I., W. M. Curtis, 26.9.1978, d, 9 (HO 37340); Bruny I., 17.5 
km by road S. of Barnes Bay, B. Briggs 7055, 10.11.1980, d (NSW, HO), 7054, 
10.11.1980, 9 (NSW, HO); South Bruny, M. Allan, 25.8.1975, d (HO 37342). 
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CHROMOSOME NUMBERS IN LOMANDRA 
(DASYPOGONACEAE) 

Barbara G. Briggs 

(Accepted for publication 22.3.1985) 

ABSTRACT 

Briggs, Barbara G. (National Herbarium of New South Wales, Royal Botanic 
Gardens. Sydney, Australia 2000) 1986. Chromosome numbers in Lomandra 
(Dasypogonaceae). Telopea 2(6): 741-744 — Chromosome numbers for Sections 
Lomandra (13 species studied) and Typhopsis (one species) are based on x = 8, but 
three species of Sect. Cephalogyne have x = l. Eight species are reported as diploid and 
five as tetraploid, while four show infraspecific polyploidy. 

The chromosome numbers of 17 species have been determined (Table 1). 
Several of these counts were previously reported (in Lee 1966) but without 
citation of voucher specimens. Preparations were of root-tips or pre-meiotic 
floral buds, pre-treated with saturated aqueous p-dichlorobenzene for about 2/4 

hours, fixed in 1:3 acetic-alcohol and stained with aceto-orcein or alcoholic- 
carmine. The sex of many vouchers could not be determined, since they were 
collected out of the flowering season. 

One of the counts of L. preissii (Waterhouse NSW 75454), a diploid, was 
cultivated for nine months in Sydney and there produced female and herma¬ 
phrodite flowers and set fruit in isolation from other flowering plants of 
Lomandra. This genus is normally dioecious but hermaphrodite flowers occur 
sporadically in other species (A. T. Lee pers. comm.). 

Two base numbers are represented: a = 8 in the 13 counted species of Sect. 
Lomandra and x = 7 in three species of Sect. Cephalogyne, following the classi¬ 
fication of Stevens (1978). A count of 2/i = 16 has been obtained on L. leuco- 
cephala (Sect. Typhopsis), but another collection of this species (West Spirey 
Creek, Warrumbungle Mountains, Rodd NSW 72291) gave an approximate 
count of 2n = c. 24-28, which suggests triploidy. 

Despite the extremely restricted sampling, infraspecific polyploidy was 
found in L. gracilis, L. glauca. L. longifolia and probably L. leucocephala, i.e. in 
over a third of the species sampled from more than a single site. Chromosome 
numbers were previously reported for L. gracilis, L. glauca and L. longifolia 
(Briggs in Lee 1966), but only one level was known in each species at the time. 
Some collections were made from sites designated by Lee for sampling variant 
forms, so such karyological diversity may be associated with minor morpholo¬ 
gical differences. 

The results for L. ohliqua, L. elongala, L. leucocephala, L. laxa, L. preissii, 
L. sericea and L. multiflora agree with previous counts (Keighery 1984). The 
finding of tetraploidy in L. confertifolia ssp. rubiginosa contrasts with diploidy 
in counts by Doley on ssp. confertifolia and ssp. pallida A. Lee, published by 
Keighery (op. cit.). 

The positions of centromeres were usually discernible (Figs. 1-5) and some 
preparations showed heterochromatic bands or constrictions in several chromo¬ 
somes. A distinctive small submedian pair is seen in L. leucocephala (Fig. 3) but 
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TABLE 1. LOMANDRA CHROMOSOME NUMBER RECORDS 

Taxon 2n Locality* Voucher Sex Fig. 

Sect. Cephalogyne 
L. obHqua (Thunb.) 

Macbride 

L. glauca (R. Br.) Ewart 

L. elongata (Benth.) Ewart 

Sect. Typhopsis 
L. leucocepnala (R. Br.) 

Ewart ssp. leucocephala 

14 Q Blackdown Tableland 
14 N Kulnura 
14 N Wentworth Falls 
14 N Lugamo 
14 N NE. of Wisemans Ferry 
28 N Berowra 
28 N Berowra 
28 N Wentworth Falls 

C.28 Q Noosa Heads 

Gittins 1186 
Briggs NSW 69615 
Briggs NSW 69621 
Briggs NSW 69002 
Briggs NSW 96401 
Briggs NSW 69620 
Briggs NSW 77890 
Briggs NSW 69620 
Harrold NSW 85309 

16 Q‘Mt Playfair’, 
W. of Salvator Rosa 
National Park 

Gittins 1137 

— 1 
9 

a 2 

9 

— 3 

Sect. Lomandra 
L. bracteata A. Lee 16 N Warrumbungle Mts Rodd NSW 72292 d 
L. cvHndrica A. Lee 32 N Hornsby Lee NSW 49112 d 
L. flliformis (Thunb.) 

Britten ssp. fdiformis 36 N Berowra Waters Briggs NSW 69617 
ssp. coriacea A. Lee 32 N NE. of Mittagong Lee NSW 65649 — 

32 V Mt Cole, Pyrenees Johnson NSW 77891 d 

L. fdiformis 
X? L. gracilis (R. Br.) 

58 N Lugamo Briggs NSW 68998 _ 

16 N Blackheath Briggs NSW 69619 d 
A. Lee 

L. gracilis (R. Br.) A. Lee 16 N Lugamo Briggs NSW 68997 
32 N Waterfall Briggs NSW 69610 _ 

L. la.xa (R. Br.) A. Lee 16 Q Blackdown Tableland Gittins 1204 d 
L. micranlha (Endl.) 32 N Cheltenham Coveny 1008 _ 

Ewart ssp. nov. 32 N NE. of Wisemans Ferry Briggs NSW 96400 cf 
L. preissii (Endl.) Ewart 16 W. Porongomp Waterhouse NSW 75454 4 

16 W S. of Busselton Briggs 776 d 
L. sericea Endl. 16 W Albany Waterhouse NSW 75455 _ 

L. confertifolia (F. M. Bail.) 
Fahn ssp. 
rubiginosa A. Lee 32 N Kulnura Briggs NSW 75444 

L. fhmatilis (R. Br.) A. Lee 32 N Bents Basin Briggs NSW 73930 9 
L. longifolia Labill. 16 N Mt Ycngo Briggs NSW 90677 

32 N Menai Briggs NSW 69001 9 
32 N Menai Briggs NSW 68999 d 
32 N Jacobs R. Briggs NSW 75446 _ 

32 V W. of Omeo Briggs NSW 75447 d 
L. montana (R. Br.) L. 16 N Mt Tomah Rodd NSW 77834 9 

Fraser & Vick. 16 N Mt Hay Constable NSW 77823 9 
L. multijlora (R. Br.) 16 Q Blackdown Tableland Gittins 1203 9 

Britten ssp. multijlora 16 N nr. Glenbrook Constable NSW 68992 9 
16 N Lugamo Briggs NSW 68996 
16 N Lugamo Briggs NSW 69616 — 

— 5 

*The locality is prefixed by an abbreviation for the State: Q = Queensland, N = New South Wales, 
V = Victoria, W = Western Australia. 

not in other species. No attempt has been made to compare karyotypes in detail 
or to identify chromosome pairs, although such a study would be of interest. 

The procedures, and in particular the duration and temperature of the pre- 
fixation treatment, were not standarized sufficiently for meaningful size 
comparisons between the complements illustrated. Thus Fig. 2, of L. glauca, 
shows chromosomes relatively over-contracted compared with others and at a 
later arrested stage in mitosis. 
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Lomandra and eight other genera have customarily been included in the 
Xanthorrhoeaceae, but Huber (1969), Chanda & Ghosh (1976), Stevens (1978), 
Staff & Waterhouse (1981) and others have drawn attention to discordant 
features in this assemblage. Xanthorrhoea, so far as known, has a karyotype of 
« = 11, uniform except for some differences in total length of the complement, 
with a single large metacentric (Briggs 1966, D. Bedford pers. comm.). The 
chromosomal differences between Xanthorrhoea and Lomandra add weight to 
the already strong case for dividing the Xanthorrhoeaceae. Dahlgren et al. 
(1985) placed all genera except Xanthorrhoea and Calectasia in 
Dasypogonaceae but noted ‘great variation in Dasypogonaceae that may 
possibly justify division into three families’. Whatever the fate of the other 
genera, Lomandra and Xanthorrhoea appear to be members of independent, but 
somewhat convergent, lineages within the Liliiflorae. 
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A NOTE ON DIPLOGLOTTIS AUSTRALIS (G. DON) 
RADLK. 

G. J. Harden & L. A. S. Johnson 

(Accepted for publication 3.4.1985) 

ABSTRACT 

G. J. Harden & L. A. S. Johnson (National Herbarium of New South Wales, Royal 
Botanic Gardens, Sydney, Australia 2000) 1986, A note on Diploglottis australis (G. 
Don) Radik. Telopea 2(6): 745-748 — The application of the name Diploglottis 
australis (G. Don) Radik, for the ‘Native Tamarind’ is supported and clarified. A 
lectotype for Cupania cunninghamii Hook, and a neotype for Stadmannia australis G. 
Don are designated. 

Reynolds (1981) uses the name Diploglottis cunninghamii (Hook.) Hook. f. 
for the well known ‘Native Tamarind’ of southern Queensland and New South 
Wales rainforests. She rejects the name D. australis, citing it as published by 
Radlkofer in 1879, and erroneously states that ‘In making the combination 
Diploglottis australis Radlkofer cited it as D. australis (Cunn.) Radik, and cited 
Stadmannia australis Cunn. as a synonym’. Apparently following Radlkofer’s 
later treatment on the Sapindaceae (Radlkofer 1933) she says ‘Radlkofer 
intended to base his name on S. australis Cunn. In his references to S. australis 
he also cited G. Don, Gen. Syst. 1 (1831) 669. Cunningham’s name was 
published as a synonym without description whereas Don’s was validly 
published and consequently Radlkofer’s name has often been cited as D. 
australis (G. Don) Radik.’. According to Reynolds ‘the protologue of Stadt- 
mannia [sic] australis G. Don does not apply to the plant described as Cupania 
cunninghamii (to which Hooker referred S. australis Cunn.) and by Radlkofer as 
Diploglottis australis', but she gives no evidence for this conclusion. Possibly she 
was following Domin (1927, p. 906) who, as a synonym under Diploglottis 
cunninghamii, cited 'Stadmannia australis A. Cunn. ex Hook, in Bot. Mag. 
LXXV sub t. 4470 (1849), non G. Don’, but also gave no evidence for the 
exclusion of Don’s plant. 

Reynolds also claims that D. australis Radik, ‘should be regarded as a new 
name, not as a new combination, as it was based on an illegitimate name’. In 
fact, if Radlkofer’s name had really been based on S. australis A. Cunn. it would 
have been based on an invalid name but, as we shall see, the basionym is in fact 
not S. australis A, Cunn. but S. australis G. Don. 

The genus Diploglottis was established by J. D. Hooker (1862), who listed 
its single species as Australian, making no combination under Diploglottis but 
giving Cupania cunninghamii Hook, in Bot. Mag. 75, t. 4470 (1849) as a 
synonym. The combination D. cunninghamii (Hook.) Hook. f. ex Benth. was 
later made by Bentham (1863) who attributed it to the younger Hooker in 
Genera Plantarum (Hooker 1862), where, as stated above, it was implied but not 
formally made. 

For the next hundred years, with the exception of Radlkofer, botanists 
ignored the earlier valid publication by G. Don in 1831 of Stadmannia 
australis. According to W. J. Hooker (1849) Stadtrnannia [sic] australis was a 
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manuscript name of Cunningham’s, and the tree at Kew used by Hooker for his 
description of Cupania cunninghamii was labelled Sladtmannia australis. This 
plant, a native of New Holland, was stated to have been introduced into the 
‘Royal Gardens’ (Kew) in 1825 but it did not flower till 1849. 

In drawing up his description of the vegetative features of Stadmannia 
australis in 1831, Don indicated that it was introduced into greenhouse cultiva¬ 
tion in Britain in 1820, and that it was a tree growing to 60 feet. He also noted 
that it could be grown from cuttings but did not indicate whether this particular 
plant was propagated from seed or cuttings. Don also stated that the trees had 
‘very shewy, large, pinnate leaves’ and the ‘young leaves and branches were 
covered with rusty down’. In his protologue he said ‘leaves alternate, with 2 or 3 
pairs of large, oblong, retuse, rather coriaceous, opposite leaflets, with an odd 
one’. This description of the leaves led Reynolds to reject Don’s name on the 
grounds of doubt that the protologue could apply to the plant later described as 
Cupania cunninghamii. These doubts are unjustified. Generally, the seedlings of 
this species have large simple leaves, and saplings up to 2 m or more in height 
have leaves with 3, 5 or 7 leaflets. However, in a number of instances specimens 
of leaves with 3 to 7 leaflets are at NSW with notes by the collectors as leaves 
from ‘large tree’, ‘small tree’ or ‘saplings’. It is also recorded that sucker shoots 
have this number of leaflets. A specimen collected by Leichhardt (1843) consists 
of a fruiting branch accompanied by a large simple leaf and a leaf with 5 leaflets 
and the note ‘leaf of a tree’. 

It should be noted that Don and Hooker were basing their descriptions on 
different individual trees, but no specimens of either have been found. 

The combination Diploglottis australis (G. Don) Radik, was made not in 
1879 but in an earlier publication (Radlkofer 1878, p. 278), where he referred 
Cupania cunninghamii Hook, and Stadmannia australis G. Don to this name. 
In his subsequent publication (1879) Radlkofer listed D. australis on p. 531 (as 
his numbered entry 372), giving references to his entries '80 (558), 652 (74, 373, 
496)’. Several of these entries simply refer to synonyms of D. australis and under 
entry 496 Radlkofer synonymized the nomen nudum Melicocca australis Steud., 
apparently without any doubt as to its identity. Steudel in 1841 had referred 
'Stadmannia australis R. Br.’ to Melicocca without comment, Robert Brown 
having collected the plant in 1804 without formally describing it. There is no 
evidence of Brown giving this manuscript name but rather, as stated above. 
Hooker ascribed that name to Cunningham in manuscript. Even if it were not 
accepted that Radlkofer definitely established the combination D. australis (G. 
Don) Radik, in 1878 there can be no doubt he established it in 1879. The 
critical entry in Radlkofer (1879) is No. 652 (p. 545), under which Radlkofer 
refers Stadmannia australis G. Don to 'Diploglottis australis Radik.!’. 

From the description, and taking into account W. J. Hooker’s reference to 
'Stadtmannia australis All. Cunn.’ in the context of the general common 
knowledge of exchange of information among British botanists at the time, there 
is no reason to doubt that the protologue of Stadmannia australis G. Don 
applies to the species described by Hooker as Cupania cunninghamii and by 
Radlkofer as Diploglottis australis. 

Stadmannia australis G. Don is not misapplied, but is conspecific with 
Cupania cunninghamii Hook. No author has suggested any other species to 
which Don’s name might apply, and the protologue applies very well to this 
conspicious and well known species, which grows in areas north and south of 
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Sydney visited by Brown, Cunningham and other early botanists and collectors. 
Hooker’s protologue made use of a cultivated specimen as well as specimens 
collected in Australia by Cunningham and by Backhouse, together with 
Cunningham’s notes. We see it as the most reasonable hypothesis that, in his 
general treatment of cultivated plants of that time, Don was in fact publishing, 
for this plant, the name that was already in common usage, at least in part 
because of the label on the plant at Kew '’Stadtmannia australis of Allan 
Cunningham’. The alternative to this implies that Don’s plant belonged to some 
other species, despite the lack of any known candidate for such an identity. The 
‘Native Tamarind’ is distinctive in its vegetative characters and Don’s proto¬ 
logue fits it — the protologue does not imply that the leaves described came 
from the crown of a tree 60 feet in height. Thus we conclude that the 
overwhelming likelihood (which is all that scientific hypotheses are generally 
based upon) is that the correct name for the Australian ‘Native Tamarind’ 
should be Diploglottis australis (G. Don) Radik. A name, in this case commonly 
used in New South Wales at least for three decades, should not be rejected on 
the basis of unsupported assertions that its basionym applies to something else 
(unspecified). 

A specimen collected by Allan Cunningham* is nominated here as Neotype 
for Stadmannia australis G. Don and hence for Diploglottis australis (G. Don) 
Radik, since inquiries at Edinburgh and Kew have revealed no specimen that 
might be a type of Stadmannia australis G. Don. It is from the general region 
where the plant that was introduced into cultivation in Britain was probably 
collected in the early 19th century. This specimen is nominated also as 
Lectotype for Cupania cunninghamii Hook, and hence for Diploglottis 
cunninghamii (Hook.) Hook. f. ex Benth. 

ACKNOWLEDGMENTS 

We thank Dr Surrey Jacobs for examining specimens and forwarding 
information during his period as Australian Botanical Liaison Officer at the 
Royal Botanic Gardens, Kew, and the Regius Keeper at the Royal Botanic 
Gardens, Edinburgh, for the loan of a specimen. We are grateful to colleagues at 
the National Herbarium of New South Wales, especially Mrs Joy Thompson 
and Mrs Karen Wilson, for helpful discussions. Dr Hansjorg Eichler kindly 
checked the precise significance of part of Radlkofer’s German text. 

CHRONOLOGY 

1804 Collected by R. Brown (specimen at NSW, E & BM) 

1818 Stadtmannia australis A. Cunn. 
ms. 

1820 Cultivated in Britain 

1825 Introduced to Kew (labelled 'Stadtmannia australis of 
Allan Cunningham’, flowered in 
1849) 

1831 Stadmannia australis G. Don (cultivated 1820, non-flowering as at 
1831) 

*Neotype; 'on the banks of the Hastings River, at Port Macquarie’, Allan Cunningham n. 14, s. d. 
(K, n. V.; examined by Dr Surrey Jacobs on our behalO. 
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1841 Melicocca australis Steud. nomen 
nudum 

1849 Cupania cunninghamii Hook. 

1862 Diploglottis Hook. f. 

1863 Diploglottis cunninghamii (Hook.) 
Hook. f. ex Benth. 

1878 Diploglottis australis (G. Don) 
Radik. 

(based on R. Br. collection) 

(based on tree in flower at Kew, 
specimens collected in Australia, and 
Cunningham’s notes) 

(based on Cupania cunninghamii but 
no combination made) 

in Flora Australiensis 
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ABSTRACT 

Leach, G. J. (Biology Department. University of Papua New Guinea, P.O. Box 320, 
University Post Office, Papua New Guinea) 1986. A revision of the genus Angophora 
(Myrtaceae). Telopea 2(6): 749-779 — Seven species of Angophora are recognized, two 
of which are subdivided into three subspecies each. New taxa described are A. costata 
subsp. euryphylla, A. costata subsp. leiocarpa, A. bakeri subsp. crassifolia and A. bakeri 
subsp. paludosa. Distribution maps and keys to the species and subspecies are provided. 

INTRODUCTION 

Angophora is a small genus of shrubby to large trees endemic to Australia. 
It is predominantly found in the eastern coastal areas of Queensland, New South 
Wales and Victoria, the centre of distribution appearing to be in the North and 
Central Coast subdivisions of New South Wales. 

Two species {A. floriburuia and A. costata) are widely distributed with a 
number of disjunct populations; the latter species also shows detectable infra- 
specific variation. All remaining species are much more restricted in their 
distribution, with A. hispicia in particular being narrowly endemic. 

Interspecific hybridization is known to occur in a number of localities 
where two species overlap in their distribution. Thus, both hybridization and 
geographic variation are identified as important factors contributing to the poor 
delimitation of some species. The resolution of these species complexes was 
achieved by utilizing both morphological measurements and chemical 
characters. Detailed morphological measurements were made on the leaves and 
fruit capsules, and chemical characters were restricted to leaf phenolics and leaf 
volatile oils. 

The collections of all major herbaria in Victoria, A.C.T., New South Wales 
and Q_eensland have also been examined. The revision therefore represents the 
conclusions based on the integration of all information provided by each of 
these approaches. Details of the chemical and morphological analyses can be 
found in Leach (1980). 

A key has been constructed, based largely on the vegetative morphological 
characters of dried material. The distribution maps show all specimens 
examined. 

Present address: Herbarium of the Northern Territory, Conservation Commission of the Northern 
Territory, P.O. Box 1046, Alice Springs, N.T. 5750. 
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GENERIC AND SPECIFIC RELATIONSHIPS 

It is generally accepted that Angophora is very closely related to Eucalyptus, 
and in particular to the subgenera Blakella and Corymbia of Pryor & Johnson 
(1971). Johnson (1972, 1976) has summarized the wide range of characters that 
support this view. Pryor & Johnson (1971) also propose that Blakella and 
Corymbia are more closely related to Angophora than to other subgenera of 
Eucalyptus and should therefore be of equal taxonomic rank. A recent detailed 
cladistic study has suggested that Blakella and Corymbia are in fact more closely 
related to other subgeneric groups of Eucalyptus than to Angophora (Ladiges & 
Humphries 1983), although Johnson (1984) has criticized these findings based 
on the data sets used. Further work on these relationships has been completed 
by Johnson who maintains the close relationship between Angophora, Corymbia 
and Blakella (Johnson pers. comm.). Angophora is a well defined group 
regardless of whether it is recognized at the generic or subgeneric level and any 
future re-arrangement of Eucalyptus will not affect the findings of this study. 

The species relationships within Angophora are not fully elucidated, but 
this study basically supports the subgeneric classification proposed by Pryor & 
Johnson (1971). A. Jloribunda, A. subvelutina and A. bakeri form one very 
closely related group. A. melanoxylon is a difficult species to place, but on a 
number of characters does show some affinity to this group. Such an arrange¬ 
ment agrees with the Floribundinae of Pryor & Johnson (1971). Phyto- 
chemically, however, A. melanoxylon is somewhat anomalous in the Floribun¬ 
dinae and its placement in this group should be regarded as tentative. The 
remaining three species are not so readily placed into a single coherent group 
and Pryor & Johnson (1971) recognized this by placing each species into 
separate subseries. It is suggested, however, that there are some affinities 
between these species. A. costata and A. woodsiana in particular are believed to 
be more closely related than gross morphology would indicate. This suggestion 
is well supported by chemical evidence in that both species produce stilbenes 
and a high level of sesquiterpenes (Leach 1980). On these grounds A. 
melanoxylon might be more correctly placed with these species. Clearly further 
evidence is needed to clarify these relationships. 

Geographic isolation is considered to be an important factor in speciation 
within Angophora. This is well illustrated by the divergence of .4. costata subsp. 
costata and subsp. leiocarpa. However, in assessing the extent of isolation of 
taxa, past distributions must be taken into account and some species have 
clearly been more widely distributed in the past. Disjunctions within A. 
Jloribunda. A. costata subsp. costata and A. bakeri subsp. bakeri are indicative 
of former wide distributions and this is further substantiated by the discovery of 
what appear to be fossil Angophora (A. costata ?) fruits in South Australia 
(Lange 1978). 

EVALUATION OF CHARACTERS 

The following is a brief summary of the characters considered for this 
revision. Chromosomes (Smith-White 1942), pollen (Pike 1956) and wood 
anatomy (Ingle & Dadswell 1953) have been examined in Angophora and it 
appears unlikely that these characters will yield any useful taxonomic informa¬ 
tion at the species level. 
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Stem 
The genus is characterized by a persistent, rough, fibrous bark, with the 

exception of a single species in which the bark regularly decorticates leaving a 
smooth ‘gum’ bark. The production of modified underground stems known as 
lignotubers has been reported for the genus (Fletcher & Musson 1918) and in 
this study has been observed in all species grown in the glasshouse, viz. A. 
costata, A. Jlorihunda, A. hakeri and A. melanoxylon. 

Pubescence 
The pubescence on shoots, leaves, parts of the inflorescence and fruits of 

Angophora consists of two types of‘hairs’. The two types are almost invariably 
found together, although the proportions may vary considerably. All species 
exhibit pubescence on some morphological feature or at some ontogenetic stage. 
The degree of pubescence is found to vary greatly, both within and between 
species. 

The terminology followed here is that proposed by Johnson (1972). ‘Hair’, 
as used in the descriptions, refers to the shorter, white, uniseriate, several-celled 
hairs arising singly from the epidermis. Bristle-glands, usually interspersed with 
the hairs, are much longer, stouter and an orange to rusty brown colour. They 
are described by Carr et al. (1970) as glandular hairs. However, as argued by 
Johnson (1972), they do not produce external secretions and so should be 
differentiated from glandular hairs. The name proposed by him of ‘bristle- 
glands’ is adopted here. Ladiges (1984) has recently examined in detail the 
structure of the emergences in Angophora and Eucalyptus and has confirmed 
that the ‘bristle-glands’ are emergent oil glands. The swollen base of the bristle 
often remains as a prominent raised area after the bristle has broken off. These 
raised areas, which have been called tubercles, have a distinct resinous 
appearance. 

Leaves 
The leaves are typically opposite. The general shape varies depending on 

whether juvenile-type foliage is retained at maturity. The juvenile-type leaves 
are sessile and cordate at the base, while the adult leaves are petiolate, lanceolate 
and falcate in shape. The lateral veins are characteristically parallel at 60-80° to 
the mid-vein. 

The heteroblastic nature of the foliage in some species of Angophora is a 
source of some taxonomic confusion. The developmental pattern exhibited 
within Angophora is very similar to that in Eucalyptus. While some seedling 
characteristics of Angophora have been reported (Hall 1912), the comparable 
developmental sequences in Eucalyptus have been discussed and described in 
much more detail (e.g. Penfold & Willis 1961). The five different leaf types in 
Eucalyptus as recognized by Penfold & Willis (1961) are found in Angophora. 

Several species of Angophora retain the juvenile-type foliage throughout 
the life of the tree. These species are A. subvelutina, A. hispida and, to some 
extent, A. melanoxylon. As the juvenile foliage of A. jlorihunda and A. 
woodsiana is similar to the leaves of the mature plant of A. subvelutina, any 
growth from accessory or epicormic buds in the two former species will give the 
impression of intermediacy to A. subvelutina. 

Whether those species that retain a juvenile-type foliage ever produce any 
petiolate, lanceolate leaves seems to vary between species. A. melanoxylon is one 
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example where both types of leaves can occur normally on the one specirnen. 
Within A. hispida all occurrences of petiolate leaves are attributed to hydridiza- 
tion. The situation within A. subvelutina is unclear. Thus it is important for 
taxonomic purposes to be able to distinguish between juvenile leaves and those 
produced by hydridization. The production of sessile, cordate leaves associated 
with an epicormic knob or the presence of particular scars (Jacobs 1955) is a 
clear indication that the leaves are juvenile rather than a product of hydridiza¬ 
tion. Long intemodes are another common feature associated with juvenile 
leaves. In use of the keys and determination of specimens it is important that 
juvenile leaves are recognized. 

Inflorescence 
Briggs & Johnson (1979) have given detailed descriptions of the inflores¬ 

cence of Angophora. Further discussion on the inflorescence is also found in 
Leach (1980). The taxonomic value of the inflorescence at the species level is 
limited. For example, three of the four types of inflorescence described by Briggs 
& Johnson (1979) in Angophora are found in one species. 

Flower 
The broad-based petals of Angophora have a two-part structure. On the 

outer surface of the almost circular petal is a raised triangular region, termed the 
keel, which is thicker and more rigid, commonly pubescent, and of a different 
colour from the distal portion of the petal. The keel is aristate. The distal, pale 
coloured, thinner portion of the petal is termed the limb. In the bud the keels 
are valvate, with the aristae forming a pointed region terminating the bud. The 
petal limbs are imbricate (see Fig.l). 

Phytochemistry 
There are isolated reports of different classes of plant products in 

Angophora and some of these reports are of a systematic nature (e.g. Smith 
1913). However, none of these earlier publications produced significant results 
in terms of systematic work within the genus. In the present study, chemical 
characters proved to be extremely successful in elucidating several species 
complexes and several interesting patterns of variation were found. Details of 
the phytochemical work can be found in Leach (1980). Only the more outstand¬ 
ing features are briefly mentioned here. 

In terms of the leaf phenolics the most outstanding feature is the production 
of stilbenes by some species. Stilbenes have been attributed systematic signifi¬ 
cance in various ways, but generally have not found wide application in plant 
systematics. Within Eucalyptus some workers have found the presence of 
stilbenes to be of systematic importance, while in other groups of Eucalyptus the 
taxonomic value of stilbenes has been limited due to the occurrence of chemical 
forms (Hillis 1967, Pederick & Lennox 1979). 

No evidence was found to suggest the presence of stilbene-producing 
chemical forms in Angophora. All collections made of A. costata, A. woodsiana, 
A. hispida and A. melanoxylon demonstrated the presence of stilbenes and these 
compounds were never detected in the remaining species. Stilbenes have there¬ 
fore proved a useful taxonomic character in detecting hybridization and assess¬ 
ing species relationships. 

The leaf volatile oils demonstrated a greater complexity in terms of overall 
patterns within the genus. The most distinctive pattern was the difference 
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between some species in the proportion of a-pinene and sesquiterpenes. All 
collections of A. florihunda and A. bakeri subsp. baked produced a volatile oil 
with high a-pinene levels. The volatile oil of A. costata, A. woodsiana, A. 
hispida, A. bakeri subsp. crassifolia and A. bakeri subsp. paludosa contained 
high levels of sesquiterpenes. A. melanoxylon showed a variable pattern, but the 
sample size was too small to establish the basis of this variation. An interesting 
pattern of chemical forms was presented by A. subvelutina, with collections from 
the northernmost part of its range having high a-pinene levels and the southern 
collections being high in sesquiterpenes. 

Fig. 1. Generalized floral structure of Angophora costata. 1. Flower bud (x 5). 
2. Underside of petal (x 5). Half flower (x 5): a, arista; b, keel; c, sepal; d, 
primary or calycine rib; e, secondary rib; f, petal. 
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HYBRIDIZATION 

Hybridization has been recorded within the genus (Leach 1980, McGrath 
1974) and has been observed in virtually all combinations that are geographi¬ 
cally or ecologically conceivable. Two described species (A. clelandii and A. 
dichromophloia) are now generally accepted as having been described from 
hybrid material. The following species pairs have now been documented as 
hybridizing: 

A. subvelutina x A.florihunda 
A. bakeri subsp. baked x A. floribunda 
A. woodsiana x A. subvelutina 
A. woodsiana x A. baked subsp. paludosa 
A. costata subsp. costata x A. hispida 
A. baked subsp. bakeri x A. hispida 
A. bakeri subsp. crassifolia x A. floribunda 
A. costata subsp. leiocarpa x A. floribunda 

In the first two combinations, hybridization is widespread and hybrid 
swarms may be produced. The Northern Tablelands in particular is an area 
where many hybrid populations between A. floribunda and A. subvelutina can 
be found. Angophora floribunda and A. bakeri subsp. bakeri hybridize 
extensively in the Hawkesbury River district and in this area one particular 
hybrid swarm studied showed three-way hybridization between these two 
species and A. subvelutina (Leach 1980). All other parental combinations as 
listed are known to produce only sporadic FI individuals. Despite the wide 
occurrence of A. subvelutina x A. floribunda hybrids, many supposed examples 
of hybridization may be attributed to a failure to recognize the juvenile leaves of 
A. floribunda. 

The significance of hybridization in Angophora is difficult to assess. Clearly 
hybridization is responsible for much of the detected within-species variation. 
Its importance in terms of speciation is probably much less than that of 
geographic isolation. 

LIFE HISTORY 

Various aspects of the life history of Angophora have been examined by a 
few workers. Prakash (1969) provides very detailed observations on the stages of 
the life cycle from floral initiation to the mature seed and embryo. Floral 
development in Angophora has also been discussed by Pryor & Knox (1971), 
who question some of the observations made by Prakash. 

The work of Auld (1978) documents some interesting aspects of the life 
history of A. hispida. He found that this species was very dependent on fire for 
extensive regrowth and flowering. Other features documented by Auld that have 
some importance to considerations of gene flow in the genus were the low seed- 
dispersal ability and the suggested extreme longevity of individuals. The findings 
of Auld’s study are likely to be applicable to some other species in the genus (A. 
costata and A. bakeri) as these occur in the same fire-dominated habitat as A. 
hispida. 

The flowers appear to be predominantly insect-pollinated, with bees, 
beetles, flies and ants all having been observed on the flowers seeking both the 
pollen and nectar that is produced (Prakash 1969, pers. obs.). Nectar-feeding 
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parrots have also been observed feeding on the flowers and they could also be 
effective pollinators, but are thought to be quite secondary when compared with 
the various groups of insects. 

TAXONOMIC HISTORY 

The first species of Angophora described was A. costala. It was delineated 
by Joseph Gaertner in 1788 from material loaned to him by Sir Joseph Banks, 
and placed in the then broadly conceived genus Metrosideros. Two further 
species {hispida and floribunda) were described, also in Metrosideros, by Smith 
in 1797 from specimens sent to him by Surgeon General White from the settle¬ 
ment at Port Jackson. Later in that same year Cavanilles (1797), apparently 
unaware of Smith’s publication, erected the genus Angophora based on 
Gaertner’s description of M. costata and on A. cordifolia Cav., which later 
proved to be a synonym of A. hispida. 

The generic delimitation by Cavanilles does not appear to have been readily 
accepted by some botanists of the day. Smith, in a second description of A. 
hispida (1805), maintained it as Metrosideros and was quite caustic in his 
comments about Cavanilles’ new genus. Andrews (1803), Persoon (1806) and 
Ventenat (1803) all included various descriptions of, or references to, Angophora 
under Metrosideros. However, all authors subsequent to these have accepted 
Cavanilles’ generic delimitation. 

Angophora Cav., Icon. 4: 21 (1797) 

Small shrubs to large trees, usually with crooked gnarled branches. Leaves 
opposite. Pubescence of white, straight hairs, up to 0.5 mm long, interspersed 
with longer, stout, orange to rusty brown bristle-glands, up to 6 mm long. 
Umbellasters of 3-7 flowers, or fewer by abortion, arranged in determinate or 
indeterminate thyrsoid or thyrsiform inflorescences; indeterminate growth rarely 
continued beyond flowering region. Peduncle flattened distally, terminating in a 
caducous involucre of small bracteoles. Flowers bisexual, pentamerous, rarely 
tetramerous, pedicellate. Hypanthium extending beyond inferior ovary, nectari¬ 
ferous disc lining inner wall of upper hypanthium above ovary, 4-5 prominent 
longitudinal ribs projecting above the rim as sepals, 4-5 intervening lesser 
secondary petaline ribs continuous with the aristae of the petal in the flower 
bud. Petals creamy white, imbricate in bud, circular, broadly attached at base, 
spreading, free, keeled and aristate on proximal half of undersurface, deciduous. 
Stamens numerous in several rows, free, versatile. Filaments creamy yellow, 
rarely pink, glabrous, narrowing abruptly into the connective that is terminated 
by a gland, inflexed or infolded in the flower bud. Anthers creamy yellow, 
bilobed, opening by two longitudinal slits. Ovary 3- or rarely 4-loculate. Style 
single, simple. Fruit a hard, woody capsule, enclosed by hypanthium, 
longitudinal ribs present, secondary ribs prominent, dehiscing by terminal 
valves that remain below the rim of the hypanthium. Ovules hemianatropous, 
only one per locule maturing to seed. Ovulodes numerous. Seeds broadly 
elliptic, flat, with crinkled papery texture when shed, dark brown. 

Type: Angophora hispida (Sm.) Blaxell {A. cordifolia Cav.). 

Two species, Metrosideros costata and Angophora cordifolia, were the basis 
of the new genus Angophora. Cavanilles did not indicate a type species; 
however, McVaugh (1956) selected A. hispida (syn. A. cordifolia) as the type 
species. 
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KEY TO SPECIES 

la Bark decorticating in flakes leaving a smooth, orange to pink 
to pink-grey bark. 1. A. costata 

lb Bark rough, fibrous to sub-fibrous, persistent to smallest 
branches .2 

2a Leaves all with attenuate or acute bases; petiolate .3 
2b Some or all leaves with cordate to auriculate leaf bases; sessile 

or sub-sessile .6 

3a Leaves thin, flexible; small to large trees .4 
3b Leaves thick, stiff, coriaceous; small shrubby trees . 2. A. bakeri 

4a Leaves 0.5-1 cm wide, rarely to 1.5 cm; petioles 3-7 mm long, 
rarely to 10 mm; leaf length: width ratio > 8 . 2. A. bakeri 

4b Leaves usually > 1.5 cm wide; petioles usually > 8 mm long; 
leaf length: width ratio usually < 5.5 

5a Capsules (10-)ll-15mm long, (9-)10-l5(-16) mm wide; 
pedicels (lO-)l 5-25(-30) mm long; petioles (10-)12-17(-20) 
mm long .3. A. woodsiana 

5b Capsules 7-10(-12)mm long, 8-10(-12)mm wide; pedicels 
(3-)4-8(-12)mm long; petioles (6-)8-12(-15)mm 
long .4. A. floribunda 

6a Leaves < 2 cm wide, rarely as wide as 2.5 cm .5. A. melanoxylon 
6b Leaves > 3 cm wide, rarely as narrow as 2 cm .7 

7a Leaves thick and rigid; capsules (15-)20-25mm long,(13-) 
15-20 mm wide; a small shrubby tree. 6. A. hispida 

7b Leaves thin, capsules 7-9(-l 1) mm long, 7.5-9(-l 1) mm wide; 
a medium-sized umbrageous tree . 7. A. subvelutina 

1. A. costata (Gaertn.) Britten 

Key to subspecies 

la Capsules coarse (more or less thick-walled), strongly ribbed, 
usually > 12 mm diam., rarely as narrow as 9 mm, sepals 
prominent, pedicels stout; leaves generally > 2 cm wide.2 

lb Capsules thin-walled, < 12mm diam., longitudinal ribs and 
sepals lacking or barely visible; leaves generally 
< 2 cm wide. Ic. subsp. leiocarpa 

2a Capsules 9-15(-17) mm long, (9-)12-15(-17) mm wide; 
pedicels generally up to 8 mm long, very rarely 
to 12 mm . la. subsp. costata 

2b Capsules (14-)16-21mm long, l4-20mm wide; pedicels 
8-15(-19) mm long . lb. subsp. euryphylla 

la. Angophora costata (Gaertn.) Britten subsp. costata, J. Bot. 54: 62 (1916) 
Metrosideros costata Gaertn., Fruct. Sem. PI. 1: 171 (1788). 
Angophora lanceolata Cav., Icon. 4: 22, t.339 (1797) nom. illeg. 

(Illustrative specimen: Port Jackson in Nova Hollandia. MA, photo!). 
Metrosideros lanceolata (Cav.) Pers., Syn. PI. 2: 25 (1806) nom. illeg. — 
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Holotype: New Holland, Banks & Solander s.n., 1770 (BM, photo!). 
Metrosideros apocynifolia Salisb., Prodr. Stirp. 351 (1796) — Type: 

‘Sponte nascentem juxla Port Jackson legit Dav. Burton’ (n.v.). 
Angophora lanceolaia var. hispida A. Cunn. ex A. Gray, U.S. Expl. 

Exped., Phan. 1: 555 (1854) — Holotype: New South Wales, ‘Wollongong 
and near Sydney’ (GH, photo!). 

Melaleuca coslata Raeusch., Nomencl. Bot., ed. 3: 142 (1797) nom. 
nud., fide DC., Prodr. 3: 222 (1828). 

Metrosideros splendens Gaertn. ex DC., Prodr. 3: 222 (1828) nom. nud. 

Medium-sized to large tree to 30 m high, habit various, from a shorter 
gnarled tree with twisted branches to a straight-boled, erect tree, crown 
spreading. Bark orange to pink to pink-grey or becoming grey with age, smooth, 
deciduous, shed in large flakes, frequently stained orange with kino. Ultimate 
branchlets glabrous, reddish, often angular. Petioles (9-)14-22(-28) mm long, 
glabrous. Adult leaves narrow-elliptic to narrow-ovate, falcate, (8-)10-17(-19) 
cm long, (1.2-)2-3.5(-5) cm wide, 0.22-0.30(-0.35) mm thick, apex acute, base 
attenuate, margin entire, glabrous, shiny, dark green above, paler below, oil 
glands indistinct, side venation regular, parallel at 60-70" to the midrib, lateral 
veins 1-1.5 mm apart, marginal vein c. 1 mm from edge, veins more prominent 
below. Flower buds 3 per peduncle, rarely 7. Peduncle 7-18 mm long, glabrous 
or densely covered with bristle-glands and short white hairs. Bracteoles elliptic, 
c. 4 mm long, c. 2 mm wide, pubescent as peduncle, glabrous forms tinged pink 
at tips. Pedicel (2.5-)4-8(-12) mm long, stout, thick, flattened distally, 
pubescent as peduncle, principal ribs often continuing down pedicel. Hypan- 
thium 5-7 mm long, 4-6 mm wide, pubescent as peduncle. Sepals to 3 mm long. 
Petals c. 4 mm long, 3-4 mm wide, limb glabrous, creamy white, keel glabrous or 
pubescent as hypanthium. Staminal filaments c. 7 mm long, creamy yellow, 
glandular area on connective present but obscure. Style c. 4 mm long. Capsule 
campanulate or narrowing at apex, 9-15(-17) mm long, (9-)12-15(-17) mm 
wide, straight or reflexed on pedicel, glabrous or slightly pubescent with both 
hairs and bristle-glands, smooth or roughened by the presence of tuberculate 
bristle bases; principal longitudinal ribs and sepals very prominent, secondary 
ribs also prominent, terminating 0-3 mm below rim; disc usually narrow, 
1-1.5 mm, descending, rarely level, sunken, commonly over-arched by capsule 
rim. Seeds 5.5-7.2 mm long, 4.3-6.2 mm wide. Cotyledons circular, 
(8-)10-14mm long, 11-15(-19) mm wide, truncate or slightly cordate at base, 
glabrous, green above, either green or purple below, palmately veined, petiole 
3-6 mm long. Juvenile leaves decussate, elliptic to ovate, to 12.5 cm long, 
2.5-6.5 cm wide, apex acute, base auriculate, sessile, glabrous, oil glands 
indistinct, dark green above, paler below. 

Distribution: Restricted to eastern New South Wales. Most common in the 
southern half of the North Coast subdivision. Central Coast and Central Table¬ 
lands (Fig. 2). There are also scattered populations in several areas of the South 
Coast. It is most commonly found on sandstone parent material, in dry, 
well drained sites. 

Selected Specimens; New South Wales: North Coast: Port Stephens, 
Boorman NSW 143563, 8.1911 (NSW); near Coffs Harbour, Gauha s.n., 
11.12.1956 (GAUBA 2644). Central Coast: New Holland, Banks & Solander 
s.n., 1770 (MEL); Springwood, Boorman NSW 143506, 1.1913 (NSW); Outer 
Domain, Jones NSW 143531, 8.1889 (NSW). South Coast: Sugarloaf road near 
Wamban, Leach 433, 28.10.1976 (LTB). Central Tablelands: Mt Tomah, 
Maiden NSW 143565, 11.1898 (NSW). 
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Fig. 2. Distribution of A. costata subsp. costata. 

There are several nomenclatural problems with this taxon that remain to 
some degree unsolved. According to the records of Solander in the British 
Museum, 34 collections of A. costata were made by Banks & Solander. Many of 
these collections are likely to have been referable to other genera and so the 
exact number of specimens examined by Gaertner is not known. There is a 
Banks & Solander collection of A. costata at MEL that may represent part of the 
type material; however, this cannot be unequivocally established. Despite 
typification problems, the application of the epithet is clear from the 
protologue. 

The type of Salisbury’s Metrosideros apocynifolia could not be located to 
fully confirm the synonymy; K, BM and G were checked as possible locations 
for this type. Britten (1916) claims Salisbury’s description is cited by Cavanilles 
as a synonym of his A. lanceolata, but the name M. apocynifolia does not appear 
in the generic description of Angophora by Cavanilles (1797). The synonymy is 
also cited by Bentham (1867), but it is not clear how Bentham established it. 
The synonymy herein is based on Salisbury’s description and the statements of 
Britten and Bentham. 

The description and illustration of A. costata by Cavanilles (1797) 
erroneously attributes alternate leaves to this species. While the specimen seen 
by Cavanilles clearly has opposite leaves, the error in the description led 
Persoon (1806) to make the new combination Metrosideros lanceolata. 
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De Candolle (1828) cites Metwsideros splendens Gaertn. as a synonym of 
A. coslata. In Gaertner’s publication (1788) there is no specific epithet 
'splendens' associated with Metwsideros and it appears that de Candolle may 
have confused epithets and substituted ‘splendens’ for ‘fulgens’. The type 
specimen of M. fulgens Gaertn. is a Banks & Solander collection from New 
Zealand and is clearly not referable to Angophora. 

The variety hispida published by Gray (1854) is described as being 
distinguished by the fine hoary pubescence and the reddish glandular bristles. 
Variation between hispid and non-hispid forms has been observed but does not 
appear to have any recognizable geographic or ecological association. The 
variety is clearly referable to A. coslata subsp. costata. The varietal epithet 
hispida does not have priority for any of the subspecific categories recognized 
within A. costata in this revision. 

A. costata subsp. coslata is a distinctive taxon, but possible confusion can 
arise in the region of sympatry with subsp. euryphylla. Subsp. costata is known 
to hybridize very occasionally with the other two species of Angophora occur¬ 
ring on the sandstone in the Central Coast of New South Wales (A. hispida and 
A. bakeri). The hybrids are very distinctive on a number of morphological 
characters and unlikely to be confused with any other taxa. 

The habit of subsp. costata can be extremely varied and is particularly 
dependent on habitat. On very exposed, dry sandstone outcrops it forms a very 
gnarled and often spectacular tree, whereas on better sites it will develop into a 
taller, more erect tree. 

lb. A. costata (Gaertn.) Britten subsp. euryphylla L. Johnson ex G. Leach 
subsp. nov. 

Arbor ad 25m alta. Petiolus (10-)15-21mm longus, folia adulta normalia 
(10-)14-18(-21) cm longa, (2-)2.5-4(-6) cm lata. Pedicellus crassus, 8-15(-19) 
mm longus. Capsula (14-) 16-21mm longa, 14-20 mm diam., paries crassus 
manifeste costatus. Folia latiora et capsulaes grandiores quam in subspecie 
typica. 

Holotype; New South Wales; Central Coast: 3 km NW. of Gibbs Place, 
Putty, Pickard 1639, 26.4.1971 (NSW). 

Medium-sized to large tree to 25 m high, commonly very gnarled with 
crooked branches. Petiole (10-) 15-21mm long. Adult leaves narrow-ovate, 
(10-)14-18(-21) cm long, (2-)2.5-4(-6) cm wide, 0.23-0.30mm thick, lateral 
veins 1-3 mm apart. Peduncle 17-25 mm long, moderately to densely pubescent 
with both hairs and bristle-glands. Bracteoles elliptic, c. 10mm long, 5-6mm 
wide, moderately to densely pubescent as peduncle. Pedicel 8-15(-19) mm long, 
stout, thick, pubescent as peduncle. Hypanthium c. 8 mm long, 11 mm wide, 
pubescent as peduncle. Sepals up to 3 mm long. Petals 4-5 mm long, 5-6 mm 
wide, keel moderately to densely pubescent with both hairs and bristle-glands. 
Staminal filaments to 15 mm long, glandular area on connective brown and 
distinct. Capsule thick-walled, ovoid, (14-) 16-21mm long, 14-20 mm wide, 
moderately pubescent with both hairs and bristle-glands, roughened with 
tuberculate bristle-gland bases; principal longitudinal ribs and sepals very 
prominent, terminating 2-3 mm below rim; disc broad, 4-5 mm, descending, 
usually sunken well below rim level. Seeds, cotyledons and seedling leaves not 
observed. 
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Distribution: Restricted to rocky sandstone outcrops in a small area of the 
Central Coast near Putty, Howes Valley and the Judge Dowling Range (Fig. 3). 

Specimens Examined: New South Wales: Central Coast: Putty Road at 
Howes Mtn, Burgess s.n., 14.8.1970 (NE 035683, CBG 035397); Howes Mtn. 
Burgess s.n., 23.9.1960 (CBG 006964); Old Convict Road, 20.1 km E. of Howes 
Valley, Campbell 1199 & Pickard, 26.7.1970 (NSW); 1 mile [1.6 km] N. of 
Gibbs Long Swamp, NNW. of Putty, Johnson NSW 127674, 14.11.1965 (NSW, 
FRI); Sampsons Pass, Judge Dowling Range, Johnson NSW 143610, 17.10.1965 
(NSW); 1 km N. of Putty on road to Windsor, Leach 225, 23.8.1975 (LTB). 

Fig. 3. Distribution of A. costata subsp. euryphylla. 

For many years there has been informal recognition of this subspecies. It 
has been variously known as the ‘Putty form’ or the ‘broad-leaved form’. Both 
the geographic and ta.xonomic limits of this taxon are not well known. A great 
need for further collection and observation exists, particularly relating to the 
extent of sympatry with subsp. costata. The new subspecies is best distinguished 
from the typical subspecies by the larger fruits and broader leaves. The sub- 
specific epithet refers to the broad leaves [Greek: eurys = broad, phyllon = leaf]. 

Ic. A. costata (Gaertn.) Britten subsp. leiocarpa L. Johnson ex G. Leach subsp. nov. 

Arbor ad 25 m alta. Petiolus (8-)10-14(-18) mm longus, folia adulta 
normalia 6.5-12(-16) cm longa, (0.7-)l-2(-3) cm lata. Pedicellus gracilis, 
(4_)8-14(-18) mm longus. Capsula (8-)10-12(-14) mm longa, 7.5-10(-l 1.5) mm 
diam., paries tenuis, laevis vel costis inconspicuis in dentibus minutis 
decurrentibus. 

Holotype: New South Wales: North Western Slopes: Just S. of Warialda, 
near High School, Leach 423, 25.8.1976 (LTB). Isotype: NSW. 

Small to medium-sized tree to 25 m high, generally erect with slender bole. 
Petiole (8-)10-14(-18) mm long. Adult leaves narrow-elliptic to narrow-ovate, 
6.5-12(-16) cm long, (0.7-)l-2(-3) cm wide, (0.15-)0.17-0.22(-0.26) mm thick, 
lateral veins parallel at 70-80° to midrib. Peduncle 15-32 mm long, glabrous. 
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Bracteoles elliptic, 2-3 mm long, 1-2 mm wide, glabrous, rarely sparsely 
pubescent. Pedicel (4-)8-14(-18) mm long, generally filiform, glabrous, rarely 
sparsely pubescent. Hypanthium (2-)4-6(-8) mm long, 5-6(-8) mm wide, 
glabrous or rarely sparsely to moderately pubescent. Sepals absent or short, to 
1 mm long. Petals c. 3 mm long, 3-4 mm wide, keel with bristle-glands. Staminal 
filaments c. 7 mm long, glandular area on connective brown, distinct. Capsule 
thin-walled, ovoid, rarely campanulate, usually narrowed at rim, (8-)10-12(-14) 
mm long, 7.5-10(-l 1.5) mm wide, glabrous, young fruits occasionally glaucous, 
smooth; principal longitudinal ribs and sepals absent or barely visible; disc 
narrow, c. 1 mm wide, level or descending, sunken, obscured by over-arching 
rim. Seeds, cotyledons not observed. Juvenile leaves decussate, narrow- 
elliptic to narrow-ovate, to 10cm long, 0.6-1.5cm wide, apex acute, base 
auriculate, sessile, glabrous or leaf bases on undersurface sparsely pubescent. 
Stem moderately to densely pubescent with hairs and bristle-glands. 

Distribution: Widely distributed in the southeastern quarter of Queensland 
with scattered occurrences in the North Coast, Northern Tablelands, North 
Western Slopes and North Western Plains subdivisions of New South Wales 
(Fig. 4). It occurs on loose, well drained sandy soils on sandstone-capped hills 
or outerops. 

Fig. 4. Distribution of A. costata subsp. leiocarpa. 

Selected Specimens-, New South Wales: North Coast: Acacia Creek, Dunn 
183, 19.9.1905 (NSW). Northern Tablelands: Maryland River Hwy, cie 
Beuzeville s.n., 10.2.1941 (FRl 8164). North Western Slopes: Warialda, Leach 
164, 27.5.1975 (LTB, NSW, BRI, CANB, CBG). North Western Plains: Yetman 
Road, de Beuzeville s.n., 11.2.1941 (FRl 8165). Queensland: South Kennedy: 
Pioneer River, Griffiths s.n., 1889 (MEL). Mitchell: turnoff to Mt Moffat Station 
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on road from Injune to Consuelo Tableland, Blaxell 1534, (LTB). Leichhardt: 32 
miles [51.5 km] W. of Theodore Township, Lazarides 6927, 7.8.1963 (CANB 
123604, BRI 051453, 051454, NSW). Port Curtis: Many Peaks road, 18 miles 
[30 km] W. of Bruce Hwy, Telford 777, 23.5.1969 (CBG 028727). Burnett: 
Eidsvold, Jones 2628, 26.2.1963 (CANB 210478); 2.2 km E. from Murgan, 
Leach 391, 21.8.1976 (LTB). Wide Bav: Goomeri to Ban-Ban road, Bisset S579, 
29.10.1948 (CANB 17618, 269724);' Fraser 1., White 2512, 5. 1925 (BRI 
230134). VVarrego: 11 miles [17.7 km] N. of Charleville, Brooker 1486, 6.7.1968 
(GAUBA 15021, 15020). .Maranoa: Bunga Creek, Jensen s.n., (BRI 230123); 42 
miles [67.6 km] E. of St George on Moonie Hwy, Phillips s.n., 17.9.1963 (CBG 
028508, NE 023194). Darling Downs: 10 miles [16 km] E. of Condamine, 
Bateman s.n., 26.8.1962 (FRI 12086); 3 miles [4.8 km] NE. of Leybum, Stauffer 
& Everist 5527, 9.1.1964 (CANB 182051, MEL, BRI 111072, NSW). Moreton: 
Moreton I., c. 2 km N. of Tangalooma, Durrington & Levine 1268, 10. 1973 
(BRI 190604); 10 miles [16 km] S. of Ipswich, Melville 3653, 6.4.1953 (BRI 
236044, MEL, NSW). 

The northern distribution of a morphologically distinct subspecies within A. 
costata has long been recognized. C. T. White on many of his herbarium speci¬ 
mens annotated the northern material under A. ‘queenslandica’, but did not 
publish it. Pryor & Johnson (1971) also recognize this taxon within their classifi¬ 
cation of the eucalypts. 

It is a distinctive taxon showing no geographic overlap with either of the 
other two subspecies of A. costata. It is generally a more erect and slender tree 
than the other two subspecies and of a less hispid nature. No confirmed hybridi¬ 
zation has been reported involving this taxon; however, two specimens (Webb & 
Tracey, BRI 094819, 094820) are considered as possible hybrids between subsp. 
leiocarpa and A.Jloribunda. 

The subspecific epithet refers to the smooth fruit [Greek: leios = smooth, 
karpon = fruit], which distinguishes this taxon from the other smooth-barked 
subspecies of Angophora. 

2. A. bakeri C. Hall 

Key to subspecies 

la Leaves thin, flexible; capsules (5.5-)7-10.5 mm long; pedicels 
mostly < 10 mm long, rarely to 11 mm long.2 

lb Leaves thick, stiff, coriaceous; capsules (9-) 10-14mm long; 
pedicels usually > 10 mm long . 2c. subsp. crassifolia 

2a Small tree usually < lOm high; leaves rarely > 1 cm wide; in 
dry elevated sites . 2a. subsp. bakeri 

2b A generally taller tree up to 18m high; leaves commonly > 
1 cm wide; in low-lying frequently inundated 
sites . 2b. subsp. paludosa 

2a. Angophora bakeri C. Hall subsp. bakeri J. & Proc. Roy. Soc. N.S.W. 47: 
103, t.iv (1913) — Lectotype (here designated): ‘coastal district of New 
South Wales on Hawkesbury sandstone around Sydney’ (n.v.) (the original 
plate). 

Angophora lanceolata Cav. var. angustifolia A. Gray, U.S. Expl. Exped., 
Phan. 1: 556 (1854) — Holotype: New South Wales: ‘Newington’ (GH, 
photo!). 

Angophora intermedia DC. var. angustifolia Cambage, Proc. Linn. Soc. 
N.S.W. 36: 548 (1911) nom. nud. 
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Small tree 6-1 Om high with slender often erect trunk. Bark grey, rough, 
soft, crumbly with short longitudinal fissures, persistent to smallest branchlets. 
Ultimate branchlets glabrous, angular. Petioles 3-7(-9) mm long, glabrous. 
Adult leaves narrow-elliptic, usually falcate, (5-)6-9.5(-13) cm long, 0.5-1 (-1.5) 
cm wide, 0.19-0.25 mm thick, apex acute, base attenuate, margin entire, 
glabrous or rarely very sparsely pubescent with fine white hairs on lower surface, 
shiny, dark green above, dull and paler below, oil glands numerous, large, 
distinct, venation fine, regular, parallel at 50-65° to midrib, lateral veins c. 
1 mm apart, anastomosing veins prominent, margirial vein c. 0.5 mm from edge, 
indistinct on upper surface. Flower buds 3 or 7 per peduncle. Peduncle 7-18 mm 
long, glabrous or sparsely pubescent with both hairs and bristle-glands. 
Bracteoles narrowly elliptic, 2-3 mm long, c. 1 mm wide, pubescent with 
bristle-glands. Pedicel 4-11 mm long, glabrous or sparsely pubescent. Hypan- 
thium 4-5 mm long, c. 6 mm wide, glabrous or pubescent. Sepals 0.5-1 mm long. 
Petals 2.5-3 mm long, c. 3 mm wide, limb glabrous, creamy white, keel sparsely 
pubescent with both hairs and bristle-glands or becoming tuberculate with 
bristle-gland bases. Staminal filaments up to 5 mm long, creamy yellow, 
glandular region of connective brown, distinct. Style c. 3 mm long. Capsule 
ovoid or cylindrical, usually narrowed at rim, 8-10.5 mm long, 8-10(-12) mm 
wide, usually reflexed on pedicel, glabrous or sparsely pubescent, smooth or 
roughened with tuberculate bristle-gland bases; principal longitudinal ribs just 
visible, secondary ribs less prominent or wanting, when present produced to rim; 
disc narrow, c. 1 mm wide, ascending or occasionally flat, just below rim, 
obscured by over-arching rim. Seeds, cotyledons not observed. Juvenile leaves 
decussate, narrow-elliptic to narrow-ovate, 4-7.5 cm long, 1.1-1.3 cm wide, 
apex acute, base auriculate with auricles often broader than lamina, sessile, 
glabrous. 

Distribution: Restricted to the New South Wales coast and predominant in 
the Central Coast subdivision (Fig. 5). There are slight extensions north and west 
into the North Coast and Central Tablelands. A disjunct population also exists 
in the South Coast. 

Selected Specimens: New South Wales: North Coast: 2 miles [3.2 km] W. of 
Karuah, Johnson NSW 143454, 12.10.1953 (NSW). Central Coast: Pennant 
Hills, Fraser NSW 143477, 12.1927 (NSW); S. of Bucketty on road to 
Singleton, Leach 449, 4.11.1976 (LTB, NSW, CANB). South Coast: c. 18 miles 
[28.8 km] E. of Tolwong, Campbell & Pickard 1346, 27.12.1970 (NSW). 
Central Tablelands: bottom of Kedumba Pass, Jamieson Valley, Constable 
NSW 48489, 16.7.1959 (NSW). 

The synonymy of A. lanceolata Cav. var. angustifolia A. Gray is established 
not only by examination of a photograph of the type but also on statements by 
Gray in the original description. The type specimen has no notes to indicate the 
bark type, which would have been decisive in establishing the synonymy. 
However, from the description. Gray obviously considers A. lanceolata {A. 
costata) to be quite polymorphous and to include A. intermedia (A. Jloribunda), 
despite the difference in bark type. Thus, the rough-barked A. bakeri, which at 
the time was not distinguished from A. Jloribunda, has also been included under 
A. costata. The description by Gray of variety angustifolia does represent the 
first formal recognition of A. bakeri, but the epithet angustifolia does not have 
priority, having only been used at the varietal level. 

There is an extreme dwarf form growing on barren exposed sandstone sites 
at Little Switzerland, Kings Tableland, and near Wentworth Falls in the Blue 

50417-2312-13 
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Fig. 5. Distribution of A. bakeri subsp. bakeri. 

Mountains (Burgess s.n., CBG 007306). This form differs from the normal in 
that it is a shrub, c. 0.5 m high with petioles c. 2 mm long, leaves 2.5^.5 cm long 

and 4-6 mm wide. 

Several specimens (Garden NSW 143442, Johnson NSW 16381, Johnson & 
Constable NSW 16426), which may be referable to A. bakeri, have been 
collected from the Central Western Slopes subdivision of New South Wales. If 
these specimens are indeed subsp. bakeri, then they represent a considerable 
westerly extension of the range. Their appropriate placement, however, remains 
uncertain, but may be resolved with further collections and/or phytochemical 
analysis. Until such information becomes available these specimens are best 
considered as A. floribunda. 

Suspected clinal variation occurs in a north-south axis. The northerly 
collections, particularly those just extending into the North Coast, are generally 
broader in the leaves. While this may be attributed to introgression with A. 
floribunda, it has not been substantiated by chemical evidence. 

2b. A. bakeri C. Hall subsp. paludosa G. Leach subsp. nov. 

Arbor ad 18 m alta, gracilis, erecta. Folia adulta normalia 0.75-1.5(-2) cm 
lata, vulgo lata quam typo. 

Holotype: New South Wales; North Coast: 10 km south of Woodbum on 
Pacific Highway, Leach 195, 19 August 1975 (LTB). Isotype: NSW. 

Small to medium-sized tree, slender, erect, to 18 m high. Petioles 4-8(-10) 
mm long. Adult leaves narrow-elliptic, 6.5-10(-l 2) cm long, 0.75-1.5(-2) cm 
wide, 0.18-0.24 mm thick, glabrous, oil glands small, indistinct, numerous, 
lateral veins more prominent below. Peduncle 8-20 mm long, moderately 
pubescent with short white hairs. Bracteoles obovate, 2.5-3 mm long, 1 mm or 
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less wide, sparsely pubescent. Pedicel (3-)6-9mm long, moderately to densely 
pubescent. Hypanthium 2.5-3mm long, c. 4mm wide, pubescent as peduncle. 
Petals 2-3 mm long, 2.5-3 mm wide, keel sparsely pubescent with white hairs. 
Staminal filaments 4-5mm long. Capsule (5.5-)7-10mm long, 7-11 mm wide, 
sparsely pubescent with white hairs, smooth or roughened with tuberculate 
bristle-gland bases; principal longitudinal ribs prominent, secondary ribs of 
equal prominence, disc narrow, c. 1 mm wide, flat or descending, just below rim 
or well sunken. Seeds, cotyledons and seedling leaves not observed. 

Distribution: Restricted to a small region of the North Coast of New South 
Wales between Grafton and Lismore (Fig. 6). Subsp. paludosa grbws on alluvial 
soils of a loose sandy structure and occurs where waterlogging is common. 

Selected Specimens; New South Wales; North Coast: Dilkoon-Gurranang, 
Johnson & Constable NSW 143449, 6.6.1957 (NSW); at Iluka turn-off from 
Pacific Hwy, Leach 144, 24.5.1975 (LTB, NSW, CANB). 

Distribution, habitat and morphology clearly distinguish this taxon from 
subsp. bakeri. Subsp. paludosa is frequently observed associated with the 
swamp-dwelling Melaleuca quinquenervia but on slightly drier sites to those 
occupied by M. quinquenervia. The habitat sets subsp. paludosa apart from the 
other subspecies of A. bakeri and from the remaining species in the genus. The 
subspecific epithet refers to the preferred low-lying, frequently swampy, habitats 
[Latin; paludosus = swampy]. 

While there is an overall morphological similarity to subsp. bakeri, subsp. 
paludosa tends to be a taller, more slender tree with slightly broader leaves. 
Hybridization with A. woodsiana has certainly occurred, producing some 
broader leaved individuals, but hybridization does not seem to be widespread. It 
should be borne in mind that collections approaching the upper morphological 
limits of subsp. paludosa are likely to be the result of some introgression from A. 
woodsiana. 

152”30' 153'30' 

Fig. 6. Distribution of A. bakeri subsp. paludosa. 
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2c. A. bakeri C. Hall subsp. crassifolia G. Leach subsp. nov. 

Arbor fruticosa, 5—10m alta. Folia adulla normalia rigida, coriacea, 
impolita, olivacea, nervis marginalis subtus valde elevatis. 

Holotype; New South Wales: Central Coast: past St Ives towards Terrey 
Hills on the Mona Vale road, Leach 122, 21 May 1975 (LTB). Isotypes: NSW, 
CANB, BRI, MEL. 

Small shrubby tree 5-lOm high. Petioles (5-)6-9(-ll) mm long. Adult 
leaves narrow-elliptic to narrow-ovate, (5-)7.5-l 1 cm long, (0.7-)0.8-1.5(-2.0) 
cm wide, 0.30-0.44 mm thick, stiff, coriaceous, margin distinctly raised on lower 
surface, glabrous, dull, dark olive-green or grey-green above, paler below, oil 
glands indistinct, mid-vein and marginal vein prominent, yellow to brown, 
veins obscure on upper surface. Peduncle 15-25 mm long, moderately to densely 
pubescent with short white hairs interspersed with bristle-glands. Bracteoles 
elliptic, c. 3 mm long, 1—1.5 mm wide, pubescent as peduncle. Pedicel 
(8-)10-14(-16) mm long, pubescent as peduncle. Hypanthium 4-5 mm long, 
7-9 mm wide, pubescent as peduncle. Petals c. 3 mm long, c. 4 mm wide, keel 
pubescent with both hairs and bristle-glands. Staminal filaments up to 8 mm 
long. Capsule (9-)10-14mm long, 9-12(-14) mm wide, sparsely to moderately 
pubescent, roughened with tuberculate bristle-gland bases; principal longi¬ 
tudinal ribs only just raised and visible, secondary ribs of equal prominence, disc 
narrow, c. 1-2 mm wide, flat, just below rim, obscured by over-arching rim. 
Seeds 6.3-6.9mm long, 4.6-5.9mm wide. Cotyledons circular, 9-12 mm long, 
10-12 mm wide, slightly cordate at base, glabrous, dark green above, purple 
below, palmately veined, petiole c. 5-7 mm long. Juvenile leaves narrow- 
elliptic, 6.5-8.5 cm long, 1.0-1.8 cm wide. 

Distribution: An endemic of the Sydney region with the distribution 
centred on Middle Harbour and continuing north into Ku-ring-gai Chase 
National Park (Fig. 7). Occurring on sandstone parent material. 

Selected Specimens: New South Wales: Central Coast: Tumbledown Dick, 
Blakely & Boorman NSW 143467, 14.2.1922 (NSW); 4.5 miles [7.2 km] E. of 
Gordon, Burgess s.n., 29.12.1965 (FRI, MEL, CBG 014038). 

This taxon is most readily distinguished from the other two subspecies of A. 
bakeri and from A. jloribunda by the thick, rigid, usually olive-green leaves. 
The distribution of A. bakeri subsp. crassifolia is not known to overlap with that 
of subsp. bakeri. There is a collection of subsp. crassifolia from Parramatta 
{Blakely & Shiress NSW.118248, 7.1928; NSW, MEL). The known present 
distribution of subsp. crassifolia would suggest that this locality is incorrect. 

The subspecific epithet (from the Latin crassus = thick, folium = leaf) refers 
to the thick leaves that distinguish this taxon from other taxa in the 
Floribundinae. 

3. Angophora woodsiana Bailey, Proc. Linn. Soc. N.S.W. 6: 143 (1882) 
Angophora intermedia DC. var. woodsiana (Bailey) Bailey, Queensland FI. 

2: 605 (1900) — Holotype; Queensland: Eight Mile Plain, Bailey s.n. (BRI!). 

Medium-sized to large tree to 20 m high. Bark grey to grey-brown, rough, 
fibrous or flaky, persistent to smallest branches. Ultimate branchlets glabrous, 
reddish, angular. Petioles (10-)12-17(-20) mm long, glabrous. Adult leaves 
narrow-ovate, often falcate, (6-)8.5-l4(-17) cm long, (1.3-)1.7-3.0(-4.5) cm 
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Fig. 7. Distribution of A. bakeri subsp. crassifolia. 

wide, 0.17-0.31 mm thick, apex acute, base attenuate, margin entire, glabrous, 
green above, paler below, oil glands small, indistinct, venation regular, parallel 
at 60-80“ to midrib, lateral veins 1-1.5 mm apart, marginal vein c. 1 mm from 
edge, veins more prominent below. Flower buds 3 or 7 per peduncle. Peduncle 
(9-) 15-32 mm long, glabrous or moderately to densely pubescent with both hairs 
and bristle-glands. Bracteoles elliptic, c. 4 mm long, c. 2 mm wide, glabrous or 
pubescent as peduncle. Pedicel (10-)15-25(-30) mm long, sparsely pubescent as 
peduncle, usually sigmoid, filiform, narrowing towards peduncle, rarely thick 
and stout. Hypanthium 4-10 mm long, 5-10 mm wide, glabrous or pubescent as 
pedicel. Calyx teeth 3 mm long. Petals 3^ mm long, c. 4 mm wide, limb 
glabrous or sparsely pubescent with white hairs, creamy white, keel glabrous or 
sparsely pubescent with bristle-glands. Staminal filaments to 7 mm long, creamy 
yellow, glandular area on connective brown and distinct. Style c. 3 mm long. 
Capsule ovoid or cylindrical, narrowed at rim, (10-)ll-15mm long, 
(9-)10-15(-16) mm wide, usually sharply reflexed on pedicel, glabrous or rarely 
slightly pubescent, usually smooth, rarely roughened by bristle-gland bases; 
longitudinal ribs and calyx teeth prominent, secondary ribs less prominent or 
absent, terminating 5-8 mm below rim; disc narrow, rarely to 2 mm wide, level, 
just below rim, commonly obscured by over-arching rim. Seeds, cotyledons, 
juvenile leaves not observed. 

Distribution; Almost entirely restricted to the North Coast of New South 
Wales and the Moreton District of Queensland (Fig. 8). There are scattered 
occurrences outside these regions in the Darling Downs and Wide Bay Districts. 
It commonly occurs on sandstone hillsides or on deep gravelly or sandy soils. 

Selected Specimens; New South Wales; North Coast: Coal Ridge, 10 miles 
[16 km] N. of Ramomie, Blakely & Shiress NSW 143494, 7.1922 (NSW); N. of 
Red Rock, Johnson & Watson 7530, 30.9.1972 (FRI, BRI 155199, NSW). 
Queensland; Wide Bay: Noosa River, White 1893, 21.3.1923 (NSW, BRI). 
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Darling Downs: Silverwood, White 1738, 4.1922 (BRI 230112). Moreton: 
Burpengary, Bancroft NSW 143498, 6.1904 (NSW); N. of Helidon, Johnson & 
Briggs 7074A, 21.5.1971 (BRI 175124, FRI, NSW); Chermside, Melville & 
Blake 3413, 22.3.1953 (MEL, BRI 236043). 

A. woodsiana was described by F. M. Bailey in 1882; however, 18 years 
after describing the species he reduced it to a variety of A. floribunda (Bailey 
1900). Domin (1928) was even more doubtful of the status of A. woodsiaria and 
was of the opinion that it was not different from A. floribunda. Despite the 
reduction of the species by the original author, most taxonomists up to the 
present have accepted A. woodsiana in Bailey’s original concept, that is, as 
distinct at the species level. In the most recent treatment of Angophora by Pryor 
& Johnson (1971), it is placed in a monotypic series. 

The slight overlap in morphological dimensions between these two species 
perhaps may suggest recognition at only the subspecific level. However, the 
concept of the species in this study is much broader than has previously been 
used. Chemical differences (Leach 1980) also support recognition at the 
specific level. While in the past there has been confusion in separating A. 
woodsiana and A. floribunda, they can for the most part be distinguished by 
capsule dimensions, although specimens of A. woodsiana with smaller fruits do 
approach the dimensions of A. floribunda. Fruits of A. woodsiana vary from a 
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large, smooth form on an extremely slender pedicel to a particularly coarse, 
robust form with a stout pedicel found in the Toowoomba-Helidon region. 

Hybridization with other species of Angophora appears to be very rare. No 
records exist of hybridization with A. costata subsp. leiocarpa. Only a few 
specimens are possible A. suhvelutina x A. woodsiana hybrids, which is to be 
expected from the different habitat preferences. The only evidence of possible 
extensive hybridization is with A. bakeri subsp. paludosa. As this is restricted by 
the small distribution of A. bakeri subsp. paludosa, it does not cause any 
significant problems in the recognition of A. woodsiana. 

A. woodsiana typically occurs on sandstone or soils derived from sandstone 
parent material in dry, often elevated sites; however, it has also been recorded in 
wet situations on soils from alluvials to orange-red clays. 

4. Angophora floribunda (Sm.) Sweet, Hort. Brit. ed. 2: 209 (1830) 
Metrosideros floribunda Sm., Trans. Linn. Soc. London 3: 267 (1797) — 

Holotype: Port Jackson, N.S.W., White s.n., 1795. (LINN, Herb. Smith No. 
877.7, photo!). 

Angophora intermedia DC., Prodr. 3; 222 (1828) — Holotype; New 
Holland, Lambert s.n., 1816 (G-DC, photo!) 

See also A. ochrophylla R. T. Baker, p. 777. 

Medium-sized to large tree, 15-30 m high, usually with gnarled and 
crooked branches and spreading crown. Bark brown to grey, rough, shortly 
fibrous, friable and generally furrowed, persistent to smallest branchlets. 
Ultimate branchlets glabrous, often red, angular. Petioles (6-)8-12(-15)mm 
long, glabrous. Adult leaves narrow-elliptic to narrow-ovate, falcate, 
(5.5-)8-12(-15)cm long, (1 .l-)2.0-3.0(- 5.0) cm wide, 0.16-0.26 mm thick, apex 
acute, base attenuate, margin entire, glabrous, dark green above, paler below, oil 
glands numerous and distinct, venation regular, parallel at 55-65" to midrib, 
lateral veins 1-1.5 mm apart, marginal vein c. 0.5 mm from edge, veins more 
prominent below. Flower buds 3 or 7 per peduncle. Peduncle 15-30 mm long, 
glabrous or occasionally sparsely pubescent with short white hairs, bristle- 
glands rare. Bracteoles elliptic, 3^ mm long, c. 2 mm wide, glabrous to sparsely 
pubescent with white hairs, tuberculate. Pedicel (3-)4-8(-12) mm long, glabrous 
or moderately pubescent with hairs interspersed with bristle-glands. Hypan- 
thium 4-6 mm long, 6-7 mm wide, glabrous, rarely pubescent as pedicel. Sepals 
1-1.5 mm long. Petals 2-A mm long, c. 3 mm wide, limb glabrous, creamy white, 
keel glabrous, roughly tuberculate. Staminal filaments 5-7 mm long, creamy 
yellow, glandular area on connective brown, distinct. Style c. 3 mm long. 
Capsule globular to ovoid, rarely cylindrical, often narrowed at rim, 7-10(-12) 
mm long, 8-10(-12) mm wide, straight or reflexed on pedicel, pubescent with 
both hairs and bristle-glands, tuberculate; principal longitudinal ribs prominent, 
secondary ribs also prominent, usually produced through to rim; disc narrow, 
1-1.5 mm wide, level, just below rim level. Seeds 4.8-6.6 mm long, 3.2-5.3 mm 
wide. Cotyledons usually wider than long, rarely circular, (6-)10-15mm long, 
(8-)l 1-18 mm wide, base cordate, glabrous, dark green above, pinkish purple or 
green below, palmately veined, petiole 4—5 mm long. Juvenile leaves decussate, 
narrow-elliptic to narrow-ovate, to 9cm long, 2—3.5 cm wide, apex acute, base 
auriculate, sessile, glabrous or sparsely pubescent towards leaf base. 

Distribution: A species with a wide latitudinal distribution, and by 
following watercourses extends into the Western Plains of New South Wales 
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(Fig. 9). At the northern and southern extremes of its main distribution it is very 
much restricted to the coast. It is absent from the northern part of the North 
Coast and all except the westerly and northern extremities of the Moreton 
District, Queensland. There is also one interesting disjunct population further 
north at Ravenshoe, near Atherton. 

Selected Specimens; Victoria: Region Z: entrance of the Genoa River, 
Mueller s.n. (MEL); Mallacoota-Wingan coast, Beauglehole 32869, 27.12.1969 
(MEL 524438). New South Wales: North Coast: Tooloom Creek, Harbison 
NSW 143427. 10.1953 (NSW); Bulahdelah, Rupp NSW 143425. 12.1923 
(NSW). Central Coast: 6 miles [9.6 km] NW. of Morisset, Story 6685. 30.9.1959 
(CANB 72570, MEL, NSW). South Coast: Big Oakey, near Araluen, Phillips 
s.n.. 22.4.1967 (CBG 019251). Northern Tablelands: 3.8km SW. of Nundle, 
Chippendale 1235 & Brennan. 10.4.1975 (FRI 025144, MEL, BRI 198551); 
between Tenterfield & Legume, White 10309. 29.12.1935 (BRI 231100, 
230230). Central Tablelands: c. 10km S. of Blackheath on road to Megalong 
Valley, Leach 461. 6.11.1976 (LTB, NSW). North Western Slopes: 1 km W. of 
Warialda, Leach 163. 27.5.1975 (LTB, NSW, BRI). Central Western Slopes: 2 
miles [3.2km] from Wollar on Ulan road. Story 6812. 10.10.1959 (CANB 
72875, BRI 140444). North Western Plains: Narrabri, Deane s.n.. 1889 (MEL). 
Queensland: Cook: between Kaban & Atherton, Roff s.n.. 30.4.1954 (BRI 
038789). North Kennedy: Tumoulin, Hyland 8258. 23.5.1975 (BRI 235294). 

Fig. 9. Distribution 
of A. Jloribunda. 
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Leichhardt: 3.6 miles [5.8 km] S. of Wandoan, Speck 193, 24.10.1963 (CANB 
123748, MEL, BRI 197776, 197777, NSW). Port Curtis: 44 miles [70.4km] 
from Bundaberg towards Rockhampton, Phillips s.n., 26.9.1969 (CBG 029974, 
BRI 098139). Burnett: c. 30 miles [48 km] W. of Mundubbera, Tothill N390, 
9.8.1967 (BRI 082520). Wide Bay: Maryborough district. Young s.n., 9.1916 
(BRI 2300881). Warrego: Chesterton, Blake IJllO, 7.4.1936 (BRI 230103). 
Maranoa: Roma, Bick s.n., 7.1915 (BRI 230100, NSW). Darling Downs: 
Wyberba, Blake 4631, 23.1.1933 (BRI 133753, 133754). Moreton: 1km N. of 
Coolum Beach, Sharpe 1970, 24.1.19 76 (BRI 204261). 

A. florihunda is for the most part morphologically distinctive. Hybrids with 
A. subvelutina and A. bakeri subsp. bakeri occur where the taxa are sympatric. 

Wide morphological variation is exhibited in A. Jloribunda, but it is not 
possible to attribute this to any geographical pattern. Characters that show 
greatest variation are leaf width, petiole length, fruit length and pedicel length. 

5. Angophora melanoxylon R. T. Baker, Proc. Linn. Soc. N.S.W. 25; 84, t.ii 
(1900) — Lectotype (here designated): Bduerlen s.n., 2.1900 (NSW!) 

Small to medium-sized tree to 15 m high, generally of a gnarled straggling 
habit, sometimes with two or more trunks, occasionally an erect tree. Bark dark 
grey, rough, shortly fibrous or sub-fibrous, friable, sometimes becoming 
furrowed, persistent to smallest branchlets. Ultimate branchlets pubescent with 
white hairs interspersed with bristle-glands. Petioles l-3(-5)mm long, glabrous 
to densely pubescent as stem. Adult leaves narrowly elliptic, (3-)4-6(-8)cm 
long, (0.6-)0.7-1.7(-2.5)cm wide, 0.17-0.32 mm thick, apex acute to rarely 
obtuse, base variable, both attenuate and cordate to auriculate leaves occurring 
in the same tree, lobes when present to 8 mm long, occasionally broader than the 
lamina, margin entire, sparsely pubescent on both surfaces with white hairs, 
very rarely with bristle-glands scattered over entire surface but concentrated 
towards leaf base, becoming glabrous with age, dull blue-grey or grey-green, ± 
glaucous above, pale grey-green below, oil glands numerous but small and 
indistinct, venation regular, parallel at 60-65° to midrib, lateral veins 1-1.5 mm 
apart, marginal vein c. 0.5 mm from edge, veins more prominent below. Flower 
buds 7 per peduncle, rarely 3. Peduncle 6-23 mm long, moderately to densely 
pubescent as stem, becoming glabrous with age. Bracteoles narrowly elliptic, c. 
3 mm long, 1 mm wide, pubescent with hairs. Pedicel 3-9 mm long, moderately 
to densely pubescent with predominantly bristle-glands. Hypanthium 4-5 mm 
long, 5-6 mm wide, pubescent as pedicel. Sepals to 2 mm long. Petals c. 4 mm 
long, 3-4 mm wide, limb glabrous, creamy white, keel pubescent with 
bristle-glands. Staminal filaments to 9 mm long, creamy yellow, glandular area 
on connective brown, distinct. Style c. 4 mm long. Capsule ovoid or cylindrical, 
usually narrowed at rim, 8-13 mm long, 7-11 mm wide, somewhat reflexed on 
pedicel, glabrous or rarely sparsely pubescent, often with a glaucous waxy 
bloom, smooth or roughened with tuberculate bristle-gland bases; principal 
longitudinal ribs and sepals prominent, secondary ribs less prominent, 
terminating 2-3 mm below rim; disc narrow, c. 1 mm wide, level or descending, 
sunken, often obscured by over-arching rim. Seeds 4-7 mm long, 3.5-5.5 mm 
wide. Cotyledons usually wider than long, rarely circular, (6-)9-12(-14) mm 
long, (9-)l 1-14(-15) mm wide, apex obtuse, truncate to slightly cordate at base, 
glabrous, dark green above, pinkish purple below, palmately veined, petiole c. 
3 mm long. Juvenile leaves decussate, narrowly elliptic, 6.5-9 cm long, 
1.6-2.7 cm wide, apex acute, base auriculate with auricles often broader than 

50417-2312-14^ 
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lamina, sessile, glabrous or with a few fine white hairs on midrib, oil glands 
prominent on lower surface, dark green above, paler below. 

Distribution: North Western Plains of New South Wales and the Maranoa 
and Warrego Districts of Queensland (Fig. 10). Found particularly on deep 
sandy soil. 

Selected Specimens: New South Wales: North Western Plains: Mulwarrina 
Creek, Mulgowan Station, Constable 4524, 15.10.1963 (BRI 096239, NSW); 
Gerara, c. 15 miles [24 km] E. of Enngonia, Moore 3567, 14.10.1964 (CANB 
1502580, NSW). Queensland: Maranoa: Bamble Station, 10 miles [16 km] N. of 
Mungindi, Cambage s.n., 21.9.1922 (BRI 230094, NSW). Warrego: S. of 
Charleville, Brooker 1403, 5.7.1968 (FRI). 

Only two of the four probable syntypes have been found. A sheet 
(Coolabah, Peacock s.n., 5.1900, MEL 524439) predates publication but there is 
contradiction in the localities as the Peacock specimen in the description was 
cited as collected at West Bogan. A Bauerlen collection at N.S.W. predates 
publication but has no locality details. This specimen would certainly have been 
seen by Baker and is therefore here selected as the lectotype. 

A. melaxoxylon is a quite distinctive species with dark heartwood, a 
character found within the genus, only in this species. It has a somewhat patchy 
distribution but is often dominant. It is unusual with its mixture of auricled and 
non-auricled leaves, which may be found either consecutively along the stem or 

Fig. 10. Distribution of/I. melanoxylon. 
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in entire sprays of the one type. The auricled leaf base is the form predominant 
over most of the species range, but collections from the vicinity of Cunnamulla 
show forms with mostly attenuate leaf bases. 

6. Angophora hispida {Sm.) Blaxell, Kew Bull. 31: 272 (1976) 
Metrosideros hispida Sm., Trans. Linn. Soc. London 3; 267 (1797) — 

Holotype: Port Jackson, White s.n., 1795 (LINN, Herb. Smith 877.9, photo!). 
Angophora cordifolia Cav., Icon. 4: 21, t. 338 (1797) — Metrosideros 

cordifolia (Cav.) Pers., Syn. PI. 2; 25 (1806) — Holotype: Ex Port Jackson in 
Nova Hollandia (MA, photo!). 

Metrosideros hirsuta Andr., Bot. Repos. 4, pi. 281 (I/III, 1803) — 
Lectotype (here designated): the original plate. 

Metrosideros anomala Vent., Jard. Malm., pi. 5 (IV, 1803) — Lectotype 

(here designated): the original plate. 
Eucalyptus hirsuta Link, Enum. Hort. Berol. Alt. 2: 31 (1822) fide DC., 

Prodr. 3:222 (1828) — Type: at B^? 

Large bush to small shrubby tree, 1.5-8 m high, with typically gnarled and 
crooked branehes. Bark grey to grey-brown, rough, fibrous or flaky, persistent to 
smallest branehes. Ultimate branchlets densely pubescent with white straight 
hairs, thickly interspersed with bristle-glands. Petiole 0-4 mm long, usually 
densely pubescent as stem. Adult leaves elliptic to ovate, (4-)6-10(-l 1.5) cm 
long, (2-)3^.5(-6) cm wide, 0.30-0.55 mm thick, rigid and leathery, apex 
obtuse, base auriculate, lobes to 8 mm long, sometimes broader than the lamina, 
margin slightly crenulate and undulate, glabrous to moderately pubescent with 
short white hairs over entire surface, bristle-glands restricted to midrib and 
major lateral veins, tending to become glabrous with age, surface either rough 
due to bristles or velvety if only hairs present, dull grey-green to olive-green 
above, dull grey-green below, oil glands indistinct, venation regular, parallel at 
60-80“ to midrib, laterals (3-)5-8 mm apart, marginal vein c. 2 mm from edge, 
looping, veins raised and more prominent below. Flower buds 3 or 7 per 
peduncle. Peduncle 17-70 mm long, moderately to densely pubescent as stem. 
Bracteoles narrowly elliptic, 8-10 mm long, 1.5-4 mm wide, green or tinged with 
pink, occasionally persisting after anthesis, bristle-glands present. Pedicel 
(7-)l 5-20(-37) mm long, moderately to densely pubescent as stem with 
predominantly bristle-glands, often winged due to continuation of principal 
ribs. Hypanthium 7-lOmm long, 8-13mm wide, densely pubescent as pedicel. 
Sepals 2^mm long. Petals 5-8 mm long, 7-10mm wide, limb glabrous or 
sparsely pubescent with white hairs on lower surface, creamy white or rarely 
tinged with pink, keel pubescent with bristle-glands. Staminal filaments 
8-12 mm long, creamy yellow or rarely pink in lower half, glandular area on 
connective not readily visible. Style 5-7 mm long. Capsule campanulate or 
narrowed at rim and urceolate, (15-)20-25mm long, (13-) 15-20 mm \vide, 
straight or reflexed on pedieel, pubescent with bristle-glands, roughly tubercu- 
late; principal longitudinal ribs and sepals prominent, secondary ribs also 
prominent, terminating 3 mm below rim; disc broad, c. 3 mm wide, level, at or 
just below rim. Seeds 7-lOmm long, 6.5-8.5mm wide. Cotyledons elliptic, 
(12-) 15-20 mm long, 11-18 mm wide, apex obtuse, base attenuate, glabrous, 
prominent raised oil glands on both surfaces, green above, green with pink tinge 
on lower surface, palmately veined, petiole 7—11 mm long. Juvenile leaves not 
observed. 

Distribution: Confined to the Central Coast of New South Wales and 
almost invariably occurring on Hawkesbury Sandstone parent material (Fig. 11). 
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A record for the Central Tablelands (Blue Mtns, Thorn s.n., 1884 (MEL)) is 
certainly a mistaken locality. 

Selected Specimens: New South Wales: Central Coast: Terrey Hills, 
Burgess s.n., 27.12.1966 (CBG 016573); 2 miles [3.2 km] S. of Heathcote, 
Common s.n., 27.8.1968 (CANB 188867); road from Blaxlands Ridge to Upper 
Colo, Leach 134, 22.5.1975 (LTB, NSW). 

There is no type specimen to confirm the synonymy of Eucalyptus hirsuta 
Link with A. hispida. However, de Candolle (1828) states that he saw Link’s 
specimen and in fact makes particular reference to this specimen concerning the 
flower colour. The other collection seen by de Candolle (Sieber 471, 1828, G, 
photo!, MEL!) is clearly A. hispida. On this evidence, Eucalpyptus hirsuta is 
placed as a synonym of A. hispida. 

A. hispida is a very distinctive species with a quite restricted distribution. 
Sporadic hybridization with both A. bakeri subsp. bakeri and A. costata subsp. 
costata has been detected (Leach 1980), and in the past hybrids have been 
described as new species. No significant introgression has been detected and the 
hybrids are sufficiently distinct as to cause little problem in identification. As 
with all other species of Angophora the flowers are a creamy yellow colour. 
However, one collection (Burgess CBG 0165 73) is a striking colour variant in 
which the basal half of the staminal filaments is a deep rosy pink. This form 
could have some horticultural value. 

7. Angophora subvelutina F. Muell., Fragm. 1:31 (1858) — Lectotype (here 
designated): Burnett & Brisbane river, 12.1856 (MEL!) 

Medium-sized tree, commonly to 17m high, occasionally to 25m, generally 
crooked with spreading crown. Bark grey, rough, flaky, usually lightly furrowed, 
persistent to smallest branchlets. Ultimate branchlets moderately pubescent with 
white hairs, sparsely to moderately interspersed with bristle-glands. Petioles 



Leach, Revision of Angophora 775 

0-1 (-2) mm long, densely pubescent with white hairs. Adult leaves ovate to 
elliptic, (6-)8-9(-12) cm long, (2-)3-5(-7) cm wide, 0.15-0.24 mm thick, 
somewhat stifT, velvety, apex variable, acute to obtuse, base cordate to 
auriculate, lobes 4-7(-13) mm long, margin entire to slightly crenate, sparsely 
pubescent with short white hairs on both surfaces, moderately pubescent 
towards leaf base, becoming glabrous with age, dull grey-green above, pale green 
below, oil glands indistinct, lateral veins regular, parallel at 60-70° to midrib, 
2-4 mm apart, marginal vein c. 1 mm from edge, looping, veins more prominent 
below. Flower buds 7 per peduncle. Peduncle 9-30 mm long, moderately 
pubescent with white hairs, sparsely to moderately pubescent with bristle- 
glands. Bracteoles obovate, 3-4 mm long, c. 1.5 mm wide, densely pubescent on 
both surfaces with white hairs, rarely interspersed with bristle-glands. Pedicel 
(2-)3.5-10(-12) mm long, pubescent as peduncle. Hypanthium 4-6mm long, 
4-7 mm wide, pubescent as peduncle. Sepals c. 1 mm long. Petals 3^ mm long, 
c. 3 mm wide, limb glabrous, creamy white, keel densely pubescent with white 
hairs. Staminal filaments up to 8 mm long, creamy yellow, glandular area on 
connective brown, distinct. Style c. 3—4 mm long. Capsule ovoid, commonly 
narrowed at rim, 7-9(-l 1) mm long, 7.5-9(-l 1) mm wide, generally reflexed on 
pedicel, glabrous or moderately pubescent with short white hairs, smooth or 
tuberculate; principal longitudinal ribs prominent, secondary ribs often almost 
wanting, when present produced almost to rim; disc narrow, c. 1 mm wide, level, 
just below rim. Seeds, cotyledons and seedling juvenile leaves not observed. 

Distribution: Mostly in the Central and North Coast of New South Wales 
and the Moreton, Wide Bay and Burnett Districts of Queensland (Fig. 12). As 

Fig. 12. Distribution of 
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the species favours alluvial situations it is commonly associated with the major 
rivers, particularly of the North Coast in the Richmond, Clarence, Macleay, 
Hastings and Manning rivers. Further scattered occurrences are recorded in New 
South Wales from the South Coast, Northern Tablelands and North Western 
Slopes, and in Queensland from the Darling Downs, Port Curtis and North 
Kennedy Districts. 

Selected Specimens; New South Wales: North Coast: Edinburgh Castle 
State Forest, Constable 6617, 1.12.1965 (BRI 134897, FRI); Casino roadside. 
Walker ANU1346, 2.1964 (GAUBA 396, 397, CANB 137418, 142923). Central 
Coast: Annandale, Camfield s.n., 12.1897, 12.1898 (BRI 230263). South Coast: 
Araluen Valley, 2 km NW. of Araluen on Majors Creek road, Briggs & Johnson 
4001, 11.12.1970 (NSW). Northern Tablelands: N. of Tenterlleld, Gauha s.n., 
12.12.1951 (CBG 002727). Central Tablelands: Mt Victoria, i.n.. 2.1901 (MEL). 
Queensland: North Kennedy: Rockingham Bay, s.n., (MEL). Port Curtis: 57 km 
from Miriam Vale on road to Bundaberg, Leach 376, 19.8.1976 (LTB). Burnett: 
71.5 km N. of Mundubbera on Burnett Hwy, Leach 388, 20.8.1976 (LTB). Wide 
Bay: Kolan River, 30 miles [48 km] N. of Gin Gin, Banks B68, 3.7.1966 (FRI 
14159). Darling Downs: The Ranch, Inglewood, Smith s.n., 21.5.1965 (BRI 
063524, CANB 188657). Moreton: Petrie, Blake 2137, 21.1.1931 (BRI 230215). 

The localities, Brisbane, Burnett and Boyd river, are given in the proto- 
logue. Only one of these collections is dated and as this predates publication, it 
is here chosen as the lectotype. The remaining syntypes are: Boyd river, s.n., 
MEL; Burnett, Brisbane, and Boyd river, s.n., MEL. 

There is confusion over the locality given as Boyd River. It is suspected that 
this is a mis-spelling of Boyne River as no Boyd River is known to exist in 
Queensland. Leichhardt (1847) names the Boyd River and gives his expedition’s 
latitude on the entry for the previous day as 25“ 19' 19". This locality would be 
in the area of what is known today as the Boyne River and would exclude the 
Boyd River further south near Grafton in New South Wales. The Boyne river is 
within the range of,^. suhvelutina. 

The occurrence of ,4. suhvelutina from Rockingham Bay (based on a single 
collection at MEL) in the North Kennedy District of Queensland needs confir¬ 
mation. This is a considerable distance north from the main distribution of A. 
suhvelutina but with an equivalent disjunction within A. florihunda at Atherton 
it must be considered possible for this locality to be correct. Further scattered 
populations to the west and south of the main distribution may indicate a 
formerly more widespread occurrence of this species. In recent times A. 
suhvelutina has certainly been much reduced due to clearing of the very 
productive alluvial plains on which it predominantly occurs. Sites such as at 
Rockingham Bay may well be completely cleared of original vegetation. How¬ 
ever, the lack of further collections does suggest the locality on the specimen is 
incorrect. 

This species is generally quite distinctive but hybridization and intro- 
gression in certain areas can cause problems with identification. Hybrids with A. 
woodsiana are rare and easily detected. Hybridization and probable introgres- 
sion with A. florihunda is widespread and most apparent in the Sydney region 
and the North Western Slopes of New South Wales. Collections, particularly 
from these areas, showing intermediacy are best regarded as a result of hybridi¬ 
zation between A. florihunda and A. suhvelutina. 
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DOUBTFUL AND EXCLUDED SPECIES 

A. clelandii Maiden, J. & Proc. Roy. Soc. N.S.W. 54: 175-176 (1920) — 
Lectotype (here designated): Kogarah, Camfield NSW 143570, 9.12.1847 
(NSW!). 

The type material is from a hybrid between A. hispida and A. hakeri subsp. 
hakeri (based on the intermediate morphology and the distribution of the 
parental species). Three collections were cited in the type description by Maiden 
of which two have been located. The collection by Cleland comprises seven 
sheets but it is not certain that they represent duplicates, hence the Camfield 
specimen is chosen as the lectotype and the remainder are paratypes. From the 
known distributions of subsp. hakeri and subsp. crassifolia the paratypes would 
in fact be the result of hybridization between A. hispida and A. hakeri subsp. 
crassifolia. 

A. dichromophloia Blakely, Contr. N.S.W. Natl. Herb. 1: 34 (1939) — 
Holotype: Junction Road, Hornsby, Blakely s.n., 11.11.1928 (BRII). 

Described from material now recognized to be a result of hybridization 
between A. costala subsp. costala and A. hispida. Blakely made a number of 
collections from the type locality over a period of several years; however, only 
one sheet has been found that corresponds in all respects to the holotype 
designated by Blakely. 

A. ochrophylla R. T. Baker, Proc. Linn. Soc. N.S.W. 38: 601 (1913) — 
Lectotype (here designated): Myall Creek nr. Bingara, Laseron NSW 167269, 
4.1911 (NSW, M.V.). 

In the type description there are two specimens cited from widely separated 
localities, viz. Myall Creek and Woodbum. It is considered likely that the 
material cited in the original description will be referable to both A. florihunda 
and A. hakeri subsp. paludosa. This conclusion is based on the geographic areas 
concerned and dimensions given in the type description. The 'pale yellowish or 
ochreous leaves’ noted by Baker may well have been due to waterlogging causing 
chlorosis in the leaves. Such a condition has been commonly observed in A. 
hakeri subsp. paludosa. Material examined by Baker would have been at the 
Museum of Applied Arts and Sciences, Sydney, but subsequently transferred to 
NSW. There are a number of sheets at NSW collected at Myall Creek that 
would have been seen by Baker. Apart from one mixed collection containing A. 
coslata subsp. leiocarpa and A. florihunda, the material is all referable to A. 
florihunda. The protologue refers to rough bark so the chosen lectotype was a 
fruiting specimen of A. florihunda. 
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SHORT COMMUNICATION 

Alexgeorgea nitens, a new combination in Restionaceae 

In his original description of the Western Australian genus Alexgeorgea, 
Carlquist (1976) discussed the identity of A. arenicola Carlquist vis-a-vis Restio 
nitens Nees. He commented that ‘habitat similarity between herbarium speci¬ 
mens determined as Restio nitens Nees and the plants described here as 
Alexgeorgea arenicola is striking’. 

Generic identity in this case depends on the interpretation of structures that 
have been described as fruits in R. nitens, since the fruits of Alexgeorgea are 
subterranean, borne singly, and much larger than those of the Australian species 
that have been referred to Restio. Male spikelets of both genera are similar and 
borne on aerial branches. 

In the protologue, Nees interpreted the Type of R. nitens as female and as 
having diseased fruits (‘fructus morbosi’), naming the pathogen Uredo restionum 
Nees from the same material. Blackall (1959) illustrated a presumed fruit of R. 
nitens in a small sketch that shows sutures or ridges but no evidence of 
dehiscence. 

Carlquist (1976) stated that if what appear to be fruits of R. nitens were 
galls, ‘specimens of R. nitens might be referable to the plant called Alexgeorgea 
arenicola here’ but that ‘for the present 1 find no reason to discredit Blackall’s 
drawing of the R. nitens fruit, and believe we must assume that R. nitens is a 
Restio unless field studies in the future show otherwise’. 

We have examined a wide range of specimens in PERTH, UWA, AD and 
NSW but have found no mature fruits characteristic of ‘Restio’ among material 
attributed to R. nitens. Specimens previously identified as R. nitens frequently 
bear structures superficially resembling fruits but, in all cases we examined, 
these are galls resulting from fungal infection of a male inflorescence. In smutted 
inflorescences the ovaries of the pistillodes are enlarged, indehiscent and filled 
with a powdery spore-mass, without any seed development. Blackall’s illustra¬ 
tion is a reasonable match for such an enlarged pistillode. Smutted plants are 
very common and mostly have all inflorescences affected. Johnson & Evans 
(1966) refer to abnormalities arising from fungal infection in eastern Australian 
Restionaceae. 

Extensive field observations have confirmed the lack of healthy capsules 
characteristic of ‘Restio’. We have found female spikelets characteristic of 
Alexgeorgea in plants that we would otherwise have identified as R. nitens. The 
rarity of female inflorescences in collections can be explained by the common 
practice of collecting only the above-ground structures and the rather infrequent 
flowering of females. The geographic and ecological distributions recorded for 
Restio nitens and Alexgeorgea arenicola are consistent. 

We therefore conclude that R. nitens and A. arenicola are conspecific and 
that the following new combination is necessary. 

Alexgeorgea nitens (Nees) L. Johnson & B. Briggs, comb. nov. 

Basionym: Restio nitens Nees in Lehm., PI. Preiss. Enum 2; 59 (1846). 
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Holotype: ‘In arenosis porrectis sylvae prope Bassandeen, Perth, m. Nov. a. 
1839 et in arenosis ad fluvium Cygnorum supra oppidulum Perth’, Preiss 1696 
(LD) ct; galled, with fungus-infected inflorescences. Isotype MEL 14779. The 
citation appears to imply two locations but, since Preiss 1696 is the only 
number cited, lectotypification does not appear necessary. 

Synonym: Alexgeorgea arenicola Cariquist, Austral. J. Bot. 24: 284 (1976). 
Type: Western Australia: swampy area about 7 km north of Bullsbrook, 
Cariquist 5643, 16.xi.l974. Lectotype (here designated): 9 RSA; isolectotypes: 
9 NSW, PERTH. Lectoparatype: cf RSA; isolectoparatypes: ^ NSW, PERTH. 

Cariquist 5643 in RSA was designated as holotype but consists of male and 
female pieces. Article 7.5 of the International Code of Botanical Nomenclature 
(1983) states that ‘When two or more specimens have been designated as types 
by the author of a specific or infraspecific name (e.g. male and female, flowering 
and fruiting, etc.), the lectotype must be chosen from among them’. Although a 
single number was designated as holotype, this comprised two specimens and, 
under the Article quoted, it has therefore been appropriate to select a lectotype. 

The range of Alexgeorgea nitens extends on the coastal plain from the 
Arrowsmith River to the Canning River and inland to near Pingelly, with a 
single report from the Margaret River district. 
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